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Let us help with 


your steel problems 


In these critical times, the problem of steel 
procurement is more difficult than ever. That’s 
why we'd like to assure you that all of us here 
at Ryerson are ready to help you as much as 
we possibly can. 

Our telephone girls who take your call... 
our laboratory men... plant men. . . sales en- 
gineers . . . delivery men—all share the job of 
making every effort to serve you promptly. 

Because of the national emergency steel 
shortages are inevitable. But it is possible that 
many of your requirements may be among the 


carbon, stainless and alloy steels we have on 


hand for quick shipment. So for any steel need, 


all work shoulder-to-shoulder to serve you. 








PRINCIPAL PRODUCTS 


CARBON STEEL BARS—Hot 
rolled & cold finished 


STRUCTURALS—Channels, an- 
gles, beams, etc. 


PLATES—Sheared & U.M. In- 
land 4-Way Safety Plate 


SHEETS—Hot & cold rolled, 
many types & coatings 


TUBING—Seamless & welded, 


mechanical & boiler tubes 


ALLOYS—Hot rolled, cold fin 
ished, heat treated 


STAINLESS—Allegheny bars, 


plates, sheets, tubes, etc. 


MACHINERY & TOOLS—For 


metal fabrication 





JOSEPH T. RYERSON & SON, INC. PLANTS AT NEW YORK © BOSTON © PHILADELPHIA © CINCINNATI « CLEVELAND 


DETROIT © PITTSBURGH © BUFFALO © CHICAGO ¢ MILWAUKEE e ST. 


LOUIS « LOS ANGELES ¢ SAN FRANCISCO 


RYERSON STEEL 


contact your nearby Ryerson plant and we'll 
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Should the military situation get no worse than it now is, there 
should be no serious materials shortages, with a few exceptions. 
, . - Nickel is in short supply, as is copper. .. . The present 
hluminum production is not sufficient to meet military and 
ivilian demands. .. . The present situation has made worse 
shortages which existed among certain plastics prior to the start 
of fighting in Korea. Lifting of the copper duty of 2¢ per lb. 
ould ease the copper supply situation. ... At least one copper 
company bills the duty as an additional charge above the base 
price of its copper products. 






Steel should not be critically scarce unless the situation 
demands all out mobilization. .. . Spokesmen point out that 
pipelines, shipping and reserve plants which demanded steel 
early in World War II are now’in existence. ... Also, the 
present day capacity of the steel industry is considerably 
greater than it was in 1940. .. . Capacity now 100,563,500 
tons yearly. 


Current Zine-aluminum price relationship is resulting in more 
aluminum die castings being produced. .. . Two forthcoming 
products so made include automotive transmissions and sewing 
machine frames. .. . Many of the aluminum die casting alloys are 
based on the use of secondary metals. 


Labor shortages may again drive business from foundries. ... 
International Harvester, for example, has started a program to 
convert many gray iron and malleable iron castings to parts made 
by other methods. ... Cost of iron castings has doubled in past 
ten years. Where castings are indispensable, research programs 
seek to improve working conditions and modernize production 
methods and facilities. 


“S @ possible replacement for steel piping there is now available 

glass-fiber material which is expected to find use in the elec- 
trical, chemical and oil industries where light weight, corro- 
slon resistance and strength are of importance. ... The tubing 
Could compete successfully with similar tubes of steel, stainless 
steel and aluminum. 


(Continued on page 4) 
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The Materials Outlook coninues 


Technical advances can be noted in the shifting materials demands 
of a war economy. .. . Where lead was once vital for aviation 
gasoline, future aviation development is expected along jet and 
gas turbine lines where less complex fuels are used... . Like- 
wise, more attention is being paid to high temperature mate- 
rials, for turbine blades and buckets. 





Magnesium still relatively plentiful, but demand can skyrocket i; 
an accelerated aircraft program gets underway. .. . Inci- 

| dentally, headway is being made in the use of magnesium die cast. 
8. ings. . e - Many military products are to be made of magnesium 
due to the need for greater mobility. 


| Polystyrene plastics, which were rapidly moving forward to No. l 
fi position in injection molding, are now even more scarce due to 

| reactivation of synthetic rubber plants which will use large 
quantities of styrene. 


~_- Sj oo * of 


An expected silicone rubber now emerging from the laboratory 
stage is reported to have a service range of from —100 up to 
500 F. 


Expected soon is information on plating directly on aluminum 
without a preliminary dip process. . . . Should the method prove 
satisfactory, the use of aluminum will again be boosted, although 
| no such impetus is needed for some time to come. 


Producers of titanium metal arse confident that any continuing 

| military program will provide the stimulus to develop more fully 

| titanium's potential uses... . Combined military and civilian 

| demands could result in a lower price for the metal and thus 
again widen the market for this metal. .. . <A second steel 

| | producer teamed up with a titanium source to exploit the 

| metal's uses. 





New England is still angling for a steel mill. .. . Latest 
plans call for such a mill tto be located near New London... . 
Backers hope to secure Federal Government help in financing the 
plant. .. . several steel companies have vetoed participation in 
the plan. 


Executives of metal trades associations feel that no enforced 
allocations will be in effect for at least six months, if at 
all. .. -. It would take almost that long to establish a 
workable organization. 





Idle aluminum producing equipment owned by the Government and 
| recently sold should increase the industry's capacity by about 
: | 100,000 tons a year. .. . However, first production from the 
| | equipment is not expected before next March at the earliest. 
- « e opokesmen in the aluminum industry state that much of 
the current apparent shortage has been caused by "panic 
buying," not by military needs. 
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Navy Drills Smallest Hole Yet 


A hole so small it cannot be seen 
without the aid of a high-powered 
microscope was drilled by a techni- 
cian at the Naval Ordnance Labora- 
tory, White Oak, Md., according to 
the Office of Public Information. 

Believed to be the smallest hole 
ever drilled in metal in this country, 
it measures 0.0006 in. dia—half the 
diameter of the average human hair 
and about equal in diameter to the 
thinnest invisible strand of silk spun 
by spiders. The opening is said to be 
about half the size of the smallest 
hole drilled in commercial operations. 

The hole was drilled in a piece of 
platinum to be used in the hydraulic 


} system of one of the Navy’s new 


weapons. In drilling the hole the tech- 
nician used a standard jeweler’s lathe 
to which was attached the silver-like 
drill. Only through use of an ohm- 
meter could the operator tell when 
contact occurred between drill and 
metal. 


Metal Powder Standards Released 


Two new standards for the metal 
powder industry have been released 
by the Metal Powder Assn. One is a 
glossary of terms used in powder 
metallurgy and the other specifies 
tensile test specimens. 

The glossary, designated M.P.A. 
Standard 9-50T, is composed pri- 
marily of terms not generally used in 
the same sense in fields other than 
powder metallurgy. A total of 112 
terms are defined. 

M.P.A. Standard 10-50T specifies 
a flat tension specimen and a round 
machined tension specimen to be used 
in determining tensile properties of 
pressed and sintered metal powders. 
Both standards can be obtained from 
the MPA. 420 Lexington Ave., 
New York 17, at $.25 each. 
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Magnesium Construction Planned for Military Aircraft 


An all-magnesium-alloy airplane 
for the Air Force is reported to be in 
the planning stage at the Air Mate- 
riel Command’s Aircraft Laboratory. 

Construction of such a plane is 
considered practical because of the 
successful application of magnesium 
to structural components, especially 
in the wings of the Lockheed F-80 
fighter. Made entirely of a magne- 
sium-zirconium alloy, these wings 
employ a thick, un-reinforced skin as 
surface covering instead of the con- 
ventional stringer-reinforced, thin- 
skin type of construction. 


New Wing Already Tested 

The new type of wing has already 
undergone extensive static tests and 
has been test-flown on the F-80 for 
a total of 120 hr. without showing 
any adverse effects. 

Although its skin is more than 
seven times as thick as that of the 
conventional wing, the magnesium 
wing is believed to be superior be- 
cause few internal reinforcements 
are needed to prevent buckling. Only 
about 35% of the detailed parts and 
fastenings used in conventional wing 
construction are used in the new mag- 
nesium wing. This leaves consider- 
ably more space for fuel tanks, in- 
creasing the range of the F-80 by 
approximately 30%. 


Magnesium Supply Not Critical 

Both magnesium and aluminum al- 
loys have been found satisfactory in 
the thick-skin type of construction. 
However, in case of emergency, alu- 
minum would probably be harder to 
procure than magnesium. Aluminum 
is refined from the mineral bauxite 
whereas magnesium can be obtained 
economically from sea water. 

During World War Il, magnesium 
alloys had not been developed to the 


point where they were suitable for 
aircraft construction. Main drawbacks 
were low impact strength, and sus- 
ceptibility to fatigue cracks and to 
corrosion under tropical marine con- 
ditions. Since then, the physical prop- 
erties of magnesium alloys have been 
improved and satisfactory protective 
coatings developed. 


Magnesium Used Before 

Prior to its use in the experi- 
mental F-80, a magnesium alloy, 
coated with a zinc chromate primer 
and painted with a suitable lacquer, 
varnish or enamel, was used in the 
construction of the North American 
T-6 trainer. Protected by this coat- 
ing, T-6 components made of mag- 
nesium were flown under severe 
climatic conditions without bad effect. 


Scientists See Necessity of 
More Realistic Strength Tests 


More realistic testing of the 
strength of metals is needed as a re- 
sult of developments in nuclear en- 
gineering and super-sonic flight, ac- 
cording to two Stanford University 
scientists. 

Prof. O. Cutler Shepard and Willis 
Schalliol point out that it is danger- 
Ous tO use tests in air to predict the 
behavior of metals in other environ- 
ments. It has been shown that small 
differences in composition of the en- 
vironment produce relatively large 
differences in cracking and failure of 
various metals. These findings are ex- 
pected to apply not only to nuclear 
engineering and high speed flight, 
but also to gas turbine development. 

The scientists also believe that al- 
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loys with improved properties for 
specific uses are likely to be discov- 
ered when testing is carried out un- 
der conditions which actually measure 
the properties of metals in the en- 
vironment in which they will be used. 


New Titanium Company Set Up 


A new company for the produc- 
tion of titanium metal and titanium 
alloy products has been formed by 
Remington Arms Co., Inc., and Cru- 
cible Steel Co. of America. 

The jointly-owned company, as yet 
unnamed, will produce sheets, rods, 
tubes, wire, forgings, castings and 
other fabricated forms. Raw material 
for this operation will be titanium 
sponge, the result of chemically treat- 
ed titanium ore. It is expected that 
the titanium sponge will be supplied 
by E. I. du Pont de Nemours & Co., 
(Inc.), 60% owner of Remington 
Arms. 

This is the second important cor- 
porate combination in the titanium 
field. Titanium Metals Corp. was es- 
tablished at the beginning of the year 
by National Lead Co. and Allegheny 
Ludlum Steel Corp. 


Titanium-Stabilized Stainless 
Can Be Substituted for Type 347 


Substitution of titanium-stabilized 
stainless steels for columbium-stabil- 
ized grades in view of the critical 
columbium supply was suggested by 
John F. Tyrrell in Metal Progress 
(July, 1950). 

It appears that: much columbium 
will have to be diverted from its use 
in stainless steels to the high-tem- 
perature alloys required for turbine 
blades in jet engines. Two methods 
have been suggested to alleviate the 
situation: One is to replace all 


columbium-bearing stainless by new 
alloys containing additions of tan- 
talum plus columbium in equivalent 
amounts; the other method, often 
overlooked, is to encourage use of 
titanium-stabilized steels. 

The author’s comparison of the 
properties of titanium- and columbi- 
um-stabilized steels indicates that, ex- 
cept for certain corrosive conditions, 
there is no significant difference in 
engineering properties between the 
two materials. In aircraft and jet en- 
gine components operating at tem- 
peratures up to about 1500 F, there 
seems to be no difference in service 
behavior between Types 321 (Ti) 
and 347 (Cb). 

In fabrication characteristics and 
initial cost, there are definite advan- 
tages for Type 321. Probably the 
most significant difference is in form- 
ability; Type 321 can be drawn deep- 
er than 347 before localized thinning 
of the metal occurs. 


Strength Properties of Cast Irons 
At Low Temperatures Summarized 


A general picture of the properties 
of the various types of cast iron at 
low temperatures is provided in a 
paper by G. N. J. Gilbert presented 
before the annual meeting of The 
Institute of British Foundrymen in 
June. The author summarized avail- 
able literature and presented details 
on the tensile and impact properties 
of a number of cast irons down to 
~150 F or lower. 


Gray Irons 

Roughly, he found that gray irons 
show a rise in tensile strength of up 
to 12% and a fall in impact strength 
of about 30% at a temperature of 
—150 F. Subjecting the material to 
low temperatures has no adverse ef- 
fect on subsequent room-temperature 
properties. A pearlitic iron contain- 
ing 2% nickel showed a 53% drop 
in impact strength at —190 F and 
little change in tensile strength. In 
an under-cooled iron, impact strength 
fell only 12% at low temperatures. 
A partly ferritic material showed a 
large fall in impact strength between 
—38 and —78 F. 

Impact strength of cerium-treated 
nodular irons which contain consid- 
erable ferrite decreases rapidly with 
temperature, a reduction of 90% at 


a temperature of —150 F being g, 
tained. A 14% rise in tensile strep 
was found at the same temperature 


Martensitic Irons 

For acicular and martensitic jroq; 
there is a fall in impact strength oj 
up to 50% at —150 F. Tensii. 
strength increases at low tempen. 
tures, the increase amounting to 18%, 
at —160 F in one composition, |p. 
pact specimens soaked at low ten. 
peratures and tested at room tem. 
perature showed a reduction in jp. 
pact strength due to a change of 
structure which occurred, but th 
values were above those of corre. 
sponding bars tested at low temper. 
tures, i.e., strength fell at low tem. 
perature independently of changed 
structure. 

Nickel-copper-chromium  austeri- 
tic irons showed a considerable ris 
in impact strength with decrease in 
temperature toward the phase change. 
For one material, this rise amounted 
to 78% of the room temperature 
strength. Below phase change temper. 
atures, impact strength falls off rap- 
idly in the bars tested at low ten- 
perature, but remains above the cor. 
responding values for the material 
returned to room temperature and 
tested. 


Plastic-Metal Cement Developed 


Development of a_plastic-metil 
cement, useful in repairing metal sur- 
faces, has been reported in the British 
Light Metals (June, 1950). Called 
“Loy Plastic Metal,” the material 
being marketed by Douglas Holt 
Ltd. 

Applied to a slightly roughened, 
grease-free and reasonably rust- 0 
oxide-free surface, the putty-like com- 
pound demonstrates excellent adher- 
ence. Once hardened off, it can be 
sanded or filed, when it assumes the 
appearance of a normal metal. It cat 
be feathered down to produce almos 
invisible repairs. | 

The material is said to be unal- 
fected by water, gasoline and oils, an 
it is nonflammable. Aging character 
istics of the compound are not know?, 
but it is not suitable for service # 
temperatures above 212 F. All ordi: 
nary paints or cellulose can be use 
over the new material. 
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Studies Show Machining Produces Extremely High Residual Stresses 


Experiments conducted by Profes- 
sor Erik K. Henriksen, head of the 
Materials Processing Dept. at Cornell 
University, have shown that ex- 
tremely high residual stresses are in- 
duced in the surface of a piece of 
metal by the action of a cutting tool, 
even when light cuts are taken. These 
results were described in a paper 
presented at the semi-annual meeting 
of the American Society of Mechani- 
cal Engineers in June at St. Louis. 

The experiments included only car- 
bon steels, and the method of cutting 
was restricted to dry cutting with a 
single point tool at low and medium 
cutting speeds. 


Tensile Stresses in Surface 

In ductile materials, the author 
concluded, the stresses induced are 
tensile in nature and are concentrated 
near the surface. They are closely re- 
lated to the work-hardening proper- 
ties of the material. They seem to be 
a function of the mechanical action 
of the tool and do not appear to de- 
pend much upon the thermal effect of 
the cutting. The stresses increase with 
decreasing carbon content and with 
decreasing cutting speed. 

Magnitude of stresses appears to 
depend largely upon the shape and 
angles of the tool. When carbon steel 
is cut with a square-end tool, resultant 
stress values decrease steadily with in- 
creasing back-rake angle of the tool. 
With side-cutting tools, resultant 
stress values show a définite minimum 
for a normal-rake angle of about 18 
deg., and increase rapidly for smaller 
normal-rake angles. They also in- 
crease for larger normal rake angles, 
which is contrary to what might be 
expected. 

For a low carbon steel, the author 
found that the maximum stress seems 
to be in the vicinity of the real tensile 
strength at breaking, a result well in 
accordance with his explanation of 
stress formation during cutting. 


Material Performance Affected 
Although warping is a familiar re- 
sult of residual stresses set up during 
machining, the author believes that a 
stress concentration in the surface 
almost of the same order of magni- 
tude as the real tensile strength at 
breaking (about 100,000 psi. for SAE 
1020) cannot be without other seri- 
ous adverse effects upon the finished 
article. These stresses lower resistance 
to wear and corrosion and are causes 
of failure from fatigue or hair-line 
cracks. Consequently, these stresses 
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should be adequately considered in 
calculation, design and manufacturing 
methods, particularly since they are 
located in the surface where calcu- 
lated working stresses also usually at- 
tain their maximum values. 

The author believes further work 
should be done on the effect of high- 
speed cutting and the effect of cutting 
fluids. He also suggests investigation 
of milling, broaching, drilling, ream- 
ing and grinding, and of other ma- 
terials such as alloy steels for aircraft 
and turbine components and similar 
highly stressed machine parts, in ad- 
dition to cast iron and nonferrous 
metals and alloys. 


Properties of Tantalum Alloys 
with Tungsten, Molybdenum Studied 


Results of a study of tantalum-rich 
alloys containing tungsten and molyb- 
denum have been reported by Rupert 
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H. Meyers in the British publication 
Metallurgia (June, 1950). 

He found that the presence of tung- 
sten and molybdenum in tantalum 
increases ultimate tensile strength, 
hardness, resistivity and work-hard- 
ening rate, and decreases elongation. 
Equal atomic additions of tungsten 
and molybdenum caused the same 
order of changes in mechanical prop- 
erties, although molybdenum has a 
much greater effect on resistivity. 

However, resistance to oxidation 
of the alloys is no better than that of 
tantalum, as temperatures above 1150 
F produce a non-adherent oxide film. 
Furthermore, the alloys are as sus- 
ceptible to gas hardening at elevated 
temperatures as is tantalum. 

In general, small additions of tung- 
sten and molybdenum were found to 
strengthen tantalum without destroy- 


(Continued on page 140) 
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Significant economy and improvement 

in product performance have marked the 
substitution of precision investment castings 
for other metal forms in many applications. 


@ PRECISION INVESTMENT castings 
of many different alloys can frequent- 
ly replace components previously pro- 
duced by other metal-forming tech- 
niques, and thereby bring about 
improvement in product perform- 
ance and savings in original part cost 
and production processing. Within 
the size range currently handled in 
investment casting, no alternate proc- 
€ss or combination of processes offers 
the dimensional precision, freedom 
of alloy selection, and design intricacy 
obtainable by this method. 

_ Most of the parts currently being 
investment cast are modifications of 
desig: of small machine components 
which were previously produced by 
other methods. Except for specialized 
Products in the aircraft jet engine 
held, nearly all of the investment cast- 
ings have been or could be produced 
otherwise. Usually, however, when 
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Precision Investment Castings 
Replace Parts Produced by Other Methods 





the part is specifically designed for 
the process, the economies of cost, 
mass and design are all superior to 
those obtainable by the best combina- 
tion of alternate approaches. There- 
fore, an increasingly large number of 
parts is being designed specifically 
for investment founding. This is par- 
ticularly true in the aircraft industries 
where design staffs have recognized 
the potential of the process for nearly 
a decade. 

The process is not and will prob- 
ably never be directly competitive 
with die casting, screw machine form- 
ing, stamping or any other rapid 
metals fabrication process, when the 
products are of such design that these 
alternates produce adequate parts. But 
for products manufactured in small 
quantities, the overall economics and 
the more flexible production tech- 
niques used tend to favor investment 


by RAWSON L. WOOD, 
President, Arwood Precision Casting Corp. 


and DAVIDLEE V. LUDWIG, 
Consultant, Director of Research, Vacuum Casting Corp. 


casting, even of simple parts of ma- 
chinable materials. 

The largest volume of investment 
casting business today involves opera- 
tions which consolidate numerous 
small sub-components previously pro- 
duced by such operations as stamping, 
forging, turning and die-casting as 
well as operations in which the 
change to the investment process has 
permitted important design modifica- 
tions inefficiently accomplished by the 
prior arts. Some brief case histories 
will serve to illustrate typical design 
or production problems where invest- 
ment castings have competitively -re- 
solved the difficulties. 


Radar Part 


Both an important reduction of 
cost and a considerable improvement 
in functional worth has been realized 
by investment-casting various com- 
plex assemblies for use in radar equip- 
ment. One such example is the micro- 
wave mixer and guide body casting 
shown in Fig. 1. 

These parts were formerly assem- 
bled from more than 20 components 
by a costly and very inadequate fur- 
nace brazing operation using silver 
solder. This operation required the 
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Fig. 


Fig. 1—Microwave mixer used in radar equipment. 





Fig. 3—Blade carriers tor monotype machines. 


use of costly precision jigs for holding 
the numerous wave guide channels in 
alignment. Production of off-dimen- 
sion parts was high and the life of 
the jigs short. The important electri- 
cal field characteristics of the unit 
were not ideal due to the differentials 
in the flux fields imparted by the vari- 
ous resistivities and conductivities en- 
countered in the silver soldered joints 
and body components. Each assembled 
part cost more than $350. 

Through the substitution of invest- 
ment cast aluminum, type 356T6, the 
performance characteristics were im- 
proved and cost substantially affected. 
The size of the part, combined with 
the thinness of the walls and the re- 
quired tolerances, required the use of 
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silicon-magnesium-aluminum, the 
most castable aluminum alloy avail- 
able. The casting walls were held to 
overall thickness deviations of less 
than 0.003 in. and the passages were 
held to alignment and angularity to 
within +0.002 in. No draft was per- 
missible in the casting. Exceedingly 
accurate, multiple cored and multiple 
parting wax die equipment was re- 
quired which, combined with special 
cooling and storing jigs for the wax 
patterns, permitted production of 
such large castings to the required 
limits. 

The tools were relatively costly, 
compared with usual die costs for in- 
vestment patterns, but total tooling 
was less than 20% of the previous 


2—Business machine indexing cam. 





Fig. 4—Aircraft gear release latch. 


tooling requirements. Barring majo 
product redesign, the present coolial 
is permanent for all practical pu 
poses. Minor product redesigns mi 
be incorporated im the basic tools 4 
they have already been upon occasio 
with minimum cost. The finished, 
chined casting costs approximate! 
$75, of which $30 represents 
foundry cost. 

Total economic gain in 
stance is more than the difference be 
tween the original part cost of $° 
and the present cost of $ ih 
substantial reduction in tool capita 
zation; combined with the 
advantage of release of precisiot 
chine tool time previously requilt 
for making the sub-components “ 
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ne original parts as well as the re- 
lacement jigs and fixtures, represents 
y . . 

» real economic gain. 





weiness Machine Cam 


The indexing cam (see Fig. 2) for 
, business machine illustrates another, 
Jiferent type of problem, in which 

e substitution of investment cast- 
ings for assemblies of stampings and 
crew machined parts resulted in sev- 
ral design and performance advances 
jys a substantial cost reduction. The 
cam formerly was pinned and brazed 
together from 18 stampings and a 
screw machined part. Each part had 
«9 be hand filed to make it function- 
ally satisfactory after the assembly 
operation. It was made of soft brass to 
facilitate stamping, resulting in a rela- 
tively short life for the parts. The 
inertia resulting from the part being 
badly weight-stress designed imposed 
a considerable load upon the drive 
motor and gears. Each part cost ap- 
proximately $30. 

The investment casting of silicon 
brass more than trebled the strength 
and wear resistance of the part. Fur- 
thermore, the good foundry proper- 
ties of this particular alloy permitted 
complete redesign to eliminate excess 
mass. As a result, the casting now 
weighs 40% less than the original as- 
sembly and the functioning of the 
machine in which the piece is used 
has been improved. No hand filing 
or fitting is required in assembling 
the cast parts and all are completely 
interchangeable. After a finish ream- 
ing operation, the finished piece price 
is about $3, or 10% of the original 
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Blade Carrier 


Cost of materials and the difficulty 
of removing surplus stock often place 
a prohibitive premium on_ alloys 
which otherwise would offer the best 
functional advantages. The blade car- 
fier for a Monotype machine (see 
Fig. 3) illustrates a part design which 
involves extensive stock removal by 
(lm Many different machine operations 
fe When the part is hogged from solid 
ifm Stock or even produced from rough 
e torged blanks. The volume of metal 

t0 be removed and the number of 
different setups required to remove it 
have previously prevented making 
the part from any other than free 
machining carbon steels. This type of 
machine component graphically illus- 
(rates the myriads of similar units 
whose volumetric inefficiency in re- 
moval of metal surplus from milled 
Solids limits the selection of ideal al- 
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loys for best functional design. 

Requiring over 20 milling, con- 
touring, slotting, broaching, grinding 
and finishing operations, this fin- 
ished part previously represented only 
35% of the initial metal volume 
when made from solid bar stock. The 
SAE 4140 steel investment casting, 
however, requires only finish grind- 
ing for completion. The life of the 
part is improved by the use of the 
better material and the cost reduced 
65%, which is identical to the per- 
centage of metal saved. 


Aircraft Parts 


Several aircraft manufacturers are 
designing many small ferrous and 
nonferrous parts, formerly machined 
from forged blanks, to be investment 
cast. The aircraft gear release latch 
shown in Fig. 4 embodies good cast- 
ing design. All functional details are 
incorporated and the part is used as- 
cast and finished by the foundry. The 
side slots are held to +0.005 in. and 
the main slot is held to +0.005 in. 
After casting, the nose of the release 
latch is selectively hardened by case 
carburizing to a Rockwell C 60. 
All aircraft quality controls must be 
met, including radiographic, magna- 
flux, magnetic particle and all usual 
physical and chemical standards. 

Use of SAE 3120 facilitates pro- 
duction of tough, detailed, easily-case- 
hardened latch castings. Occasionally 
some of the parts fail due to the 
stresses set up in the heat treatment 
cycle. This occurred in the gear re- 


lease latch in Fig. 4, which has a no- 
ticeable crack. Such pieces, of course, 
become foundry scrap. But the parts 
which pass all control standards pos- 
sess high wear resistance where 
needed and are still so tough in the 
main body of the latch and in the 
fork section that these projections 
may be reverse bent over 180 deg. 
without fracture. The friction serra- 
tions on the release thumb represent 
a detail which can be easily cast, but 
which would be comparatively costly 
to machine in. These parts have not 
been produced, as designed, by any 
alternate method. The cost analysis 
of probable machine sequences to 
make the part from solids or forged 
blanks indicates that an approximate 
saving of $6.50 is obtained by casting 
the part. Finished and heat treated, 
the casting costs approximately $3.50. 


Ratchet-Gear Unit 


However, the ability to make major 
cost reductions should not be the sole, 
or even the most important, ground 
for using the investment process. 
Often the performance improvement 
which can result by correct redesign 
of parts for casting will justify the 
change, even though there may be no 
immediate per piece price advantage. 
Often, too, the change is warranted 
when the price is higher, in order 
to obtain the advantages of casting 
more suitable materials to more func- 
tional shape. All factors—functional 
efficiency, tooling costs, product ap- 
pearance and performance—must be 


Fig. 5—Business machine ratchet-gear units. 
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Fig. 6—Numbering wheels. 
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Fig. 7—Looper castings for industrial sew- 
ing machines. 


evaluated in determining the precise 
merit of using the investment cast 
part. 

Although the use of a cast part in 
place of the riveted assembly in the 
ratchet-gear unit for a business ma- 
chine shown in Fig. 5 resulted in a 
per piece reduction of only 10%, 
the change was amply justified by the 
improved product which resulted. 
Previously this unit was assembled 
with 3 hollow rivets from a gear, 
face, staff, and flange and ratchet, all 
of which were stamped or turned 
parts. The low carbon steel casting is 
stronger and is used as-cast except 
for reaming the center hole. Assembly 
operations are eliminated and produc- 
tion tooling costs materially reduced. 
If additional product improvement is 
desired, any suitable alloy may be cast 
with the same tooling without signifi- 
cant Cost increase. 


Parts within the limits of size of 
the investment process, those which 
are of low melting alloys of alumi- 
num, copper or magnesium, and those 
which are commercially die cast must 
be given careful consideration in se- 
lecting the proper production method. 
There many types of parts so 
simple in design and function and 
required in such volume that there is 
no possible competitive comparison 
between processes. There are many 
others, however, where either the de- 
sign, quantity or metallurgical quality 
considerations require the use of in- 
vestment molding for best production 
economy. Where comparatively lim- 
ited quantities of castings are to be 
used, the relative tooling costs often 
are sufficient to justify using the in- 
vestment process, even when the per 
piece price of the casting alone will 
be higher. The dies used to form 
wax patterns may be made more ac- 
curately to impart far more complex 
design details. Yet they seldom will 
cost more than from 10 to 25% of 
the die charges for die casting the 
metal. Consideration of maximum 
economy of mass often requires use 
of a heat-treatable alloy which is un- 
obtainable by the pressure die casting 
process. 


are 


Numbering Wheel 


Recent major improvements in in- 
vestment chemistry and metallurgy 
have facilitated the casting of many 
high strength, low alloy steels. The 
degree of dimensional control and de- 
sign intricacy obtainable with these 
highly fluid ferrous alloys is much 
greater than anticipated at the end 
of World War II. The numbering 
wheel castings of SAE 4140 steel (see 


Fig. 6) illustrates a type of par 
which was recently considered ¢y¢. 
able only in the most fluid nonfe,. 
rous cuprous alloys. The raised aq, 
recessed numbers were details which 
were not considered practical for pro. 
duction in steel. But the advance o 
ferrous casting control in at least One 
major foundry has reached the poi; 
where now the more fluid steels ar. 
preferred for casting fine details, 

The part was originally made }y 
brazing together 7 components whic) 
included the hub, sprocket, engrave; 
wheel, edge and center rings, advance 
cog and the end sprocket or clutch 
section, each of which was formed 
separately by stamping, turning, mill. 
ing, forming and engraving. Inves:. 
ment casting requires only reaming 
facing and a grinding operation fo; 
completion of the job. The casting 
cost of about $2 is less than half the 
former engraving costs. 


Sewing Machine Part 


Frequently, when a part is to b 
converted to the investment process 
from another manufacturing meth 
the new specification requires 
same alloy. Although it is always 
possible to cast the alloy mentioned 
often better castings would result if 
the foundry suggestions on preferred 
alloy were considered. Most designers 
overlook the fact that the cast prop- 
erties of any given material differ 
considerably from the milled, forged 
or otherwise worked properties. 1 
frequently the original 
specification requires an alloy pos 
sessing good machinability as 
prime requisite, because larg: 
umes of metal have to be removed 
from the raw stock. However, when 
a part has been correctly redesigned 
for investment casting, machinabiliy 
should be a negligible consideration 
The alloy chosen should either be 
selected for best functional propet- 
ties in use or, if these are not affected 
by the alternate materials which 
might be used, the metal chosen 
should be the one most suited for 
casting. 

The use of an alloy steel in place 
of a straight carbon steel is usual) 
overlooked, because of its higher cost, 
by the designer turning to invest 
ment casting. But this factor is com 
pletely offset in the final cast p 
if the alloy metal is 
than the less costly base. The 
trial sewing machine looper 
in Fig. 7 illustrates this 
originally was machined from ! 
blanks of SAE 1020 steel, the req 
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operations including 5 contour mill- 
ing operations, turning and milling 
the shank, grinding the points and 
finishing. 

The first castings were specified in 
che same metal, but the surface finish 
of the parts and the rendition of de- 
rail were not satisfactory due to the 
poor fluidity of molten 1020. The 
foundry then recommended changing 
to SAE 3120, with the result that 
foundry scrap was more than halved 
and all parts produced were smoother 
and more accurately detailed. The 
parts are finished by grinding the 
point and polishing the thread sur- 
faces while the looper section is car- 
burized to about Rockwell C 60 to 
resist abrasion of the thread. The low 
alloy parts cost no more than the 
castings Of 1020 and permit a part 
saving of approximately 30% per 
piece. 


Roller Cage 


The flexibility of the investment 
process and the low tooling costs per- 
mit runs of comparatively limited 
quantities of fairly complex parts 
such as 88-8-4 bronze roller cage 
castings shown in Fig. 8. Several dif- 
ferent designs of these items are 
produced in quantities from a few 
hundred to more than 5000. The 
slots are held to 0.004 in. and overall 
dimensions are close enough so that 
the pieces can be used without ma- 
chining. Although the per piece price 
does not represent any significant sav- 
ing, the low cost of tooling for cast- 
ing production and the release of 
machine tool capacity are the deter- 
mining factors in making these parts 
in investment. 


bas Cap Lock 


Absence of the machinability prob- 
lem when properly designed castings 
are made in investment permits use 
of the most suited alloy for best per- 
formance. The gas cap lock castings 
for aircraft (see Fig. 9) was origi- 
nally designed to be hogged from 
forged stainless steel. This proved to 
be economically impossible because 
of the problem involved in forming 
the slot in the half-inch thick section. 
The part was then made of a ma- 
chinable low alloy steel, but the cor- 
tosive effects of the aromatic aircraft 
tuels made this alternative unsafe. 
The problem was finally solved suc- 
cessfully by redesigning the piece 
slightly to make it suited for invest- 
ment casting and using Type 302 aus- 
tenitic stainless steel. Per piece price 


of the casting is about $1.50, a very 
low figure when compared to that of 
the machined low alloy steel piece. 
The slot is used as-cast; finish opera- 
tions are performed by grinding a 
few close tolerances. 

Minimizing the removal of metal 
by machine operations is one of the 
most important economic factors in 
investment casting. This benefit may 
be also obtained by alternate processes 
such as die-casting or powder metal- 
lurgy when the materials to be used, 
metallurgical properties required and 
designs are suited to these alternate 
processes. However, the ability to cast 
all castable alloys to precise, intricate 
outlines is unique to the investment 
process. Correctly designed invest- 
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ment castings should provide no more 
than 0.020 in. of stock on surfaces to 
be finished by machining. Usually 
the tolerance will be in the order of 
0.010 to 0.015 in. 

The elimination of the factor of 
materials waste and the cost of re- 
moval of the waste allows the de- 
signer to select the alloy most desired 
for maximum efficiency of his in- 
tended product. For example, among 
the ferrous alloys, the high alloy steels 
tend to be more suited for investment 
casting than the low alloy or straight 
carbon steels. Finai choice of materi- 
als should be made with the factor of 
castability in mind and previous lim- 
itations of machine tool handling 
should be almost wholly disregarded. 


Fig. 8—Roller cage castings. 


Fig. 9—Aircraft gas cap locks. 




















High corrosion resistance, combined with unusual spring properties, make Elgiloy an ideal material for many difficult applications. A group 


of typical parts is shown here. 


Highly Corrosion Resistant Spring Material Finds Varied Use 


by KENNETH ROSE, Western Editor, Materials & Methods 


Because of its exceptional 
combination of properties, 
Elgiloy, a cobalt-chromi- 
um-nickel alloy, has found 
many important applica- 
tions outside of its original 
use as a watch spring ma- 
terial. 


@ SEVERAL YEARS ‘AGO the Elgin 
National Watch Co. announced a new 
alloy, intended primarily for watch 
springs, that combined exceptionally 
high corrosion resistance with unusual 
spring properties (see MATERIALS & 
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METHOps, April 1947). The cobalt- 
base alloy was offered under the trade 
name Elgiloy. Developments of other 
uses of the alloy by various industries 
since its announcement have shown 
that it has many important applica- 
tions outside of its use as a spring 
material. 

The alloy has the following nomi- 
nal composition. 


Cobalt 
Chromium 
Nickel 
Molybdenum 
Manganese 
Beryllium 
Carbon 

Iron 


Properties of the Alloy 


Because of the high-cost material 
in its composition, and the difficulties 
involved in its prepatation and pre- 
liminary working, the alloy com- 
mands a price of about $15 per 
pound. 

The alloy and its properties were 
described in MATERIALS & METHODS 
when it was announced, but some o! 
the more important will be given 
here. 


Tensile strength (heat 
treated.) 

Yield—0.02 % . 
(heat treated ) 270,000 ps! 

Hardness (heat treated) Re58 


368,000 psi. 
offset 


MATERIALS & METHODS 
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Specific Gravity ...... 8.3 
Thermal expansion 
12.7 x 10° per deg. C 
Flectrical resistance 
600 ohms per cir. mil ft. 


The material can be welded, sol- 
dered, or brazed. It can be machined 
with carbide tools, but tends to work- 
harden, and so gives difficulty in or- 
dinary machining operations. Me- 
chanical characteristics, and especially 
spring properties, are retained to a 
satisfactory degree at sub-zero tem- 
peratures, and up to about 750 F. 

The alloy is hard, but capable of 
cold forming; nonmagnetic; heat 
treatable under controlled conditions; 
and has corrosion resistance in the 
heat-treated condition slightly better 
than in the untreated state. 

Cold working hardens the alloy 
quickly, but even after rolling it can 
be sheared, coiled, or formed into 
simple shapes. Heat treatment and 
work hardening are balanced for each 
application so as to permit fabricating 
the alloy to best advantage while in- 
suring that best mechanical properties 
will be developed in the finished 
piece. Heat treatment is necessary to 
development of maximum strength in 
the material. 

Properties of the alloy will insure 
its use primarily as a corrosion resist- 
ant spring material. It is the only 
corrosion resistant spring material 
that can be used interchangeably with 
carbon steel. Its mechanical properties 
are superior to carbon steel. Both the 
modulus of elasticity and the modu- 
lus of rigidity of Elgiloy are the same 
as that of.carbon steel in spring tem- 
pered condition. The alloy possesses 
exceptionally high set resistance (re- 
sistance tO permanent deformation ) 
and at least twice the fatigue resist- 
ance of Competitive spring materials. 
Corrosion resistance, both to atmos- 
pheric corrosion and to chemical at- 
tack, is superior to that of the best 
stainless steels. In addition to all these 
features, its high resistance to set per- 
mits a more constant delivery of 
torque over extended times. 


Applications 


In addition to its possibilities as a 
corrosion resistant spring material, 
Elgiloy has found a place for itself in 
industry upon the basis of its excep- 
tional chemical resistance. It is highly 
resistant to Organic acids, is more re- 
it to hydrochloric acid than the 
best stainless steels, and about equal 
t inless steels in its resistance to 
ni acid. It combines exceptional 
ogth with this chemical resistance, 


and in the heat-treated condition the 
yield strength may be about 270,000 
psi. with an ultimate strength of 
370,000 psi. 

Elgiloy has replaced a gold alloy in 
the pen nibs of the Parker 21 foun- 
tain pen. This has been the only ma- 
terial yet found other than gold which 
could withstand the corrosive action 
of modern inks. Another present ap- 
plication of the material in which it 
was selected because of its high cor- 
rosion resistance and nonmagnetic 
properties, combined with high phy- 
sical strength, is in balls for ball bear- 
ings intended for scientific and indus- 
trial control instruments. Here the 
high shock resistance of the alloy, 
combined with the excellent surface 
finish obtainable, were the determin- 
ing factors in selection of the ma- 
terial. 

Although the alloy was developed 
as a watchspring material, a large 
part of the present output goes into 
industrial devices for which spring 
properties are required. Flapper 
valves for small gasoline motors had 
been made of the best Swedish steel, 
0.005 in. thick. The flappers were 3 
in. long and 1 in. wide. When made 
of Elgiloy they gave approximately 
three times the life of the Swedish 
steel. Valves are placed over the ex- 
haust side as well as on the intake, so 
elevated temperature and the effect of 
contact with the exhaust gases enter 
into the service conditions. 

A coiled spring under a vapor seal 
in a chemical plant was required to 
resist the action of hydrofluoric acid 
vapors, and to maintain its mechani- 
cal characteristics under constant 
maximum load. This latter condition 
demanded high creep resistance. The 
cobalt alloy gave satisfactory service 
in this installation. 


These Elgiloy fountain pen nibs have as 
good corrosion resistance as gold and pos- 
sess much more spring. 


Re E 


There are several applications in 
which springs are not required to 
have high fatigue resistance, but cor- 
rosion resistance and resistance to 
setting are important. Ammunition 
components have made use of the 
corrosion resisting alloy for springs 
that must operate only once, but must 
withstand the effects of long storage. 

Flat bands made of Elgiloy have 
been successful in a difficult assign- 
ment for which both corrosion re- 
sistance and high mechanical proper- 
ties are required. Industrial weigh 
scales may be placed in service in cor- 
rosive atmospheres, and the alloy, be- 
cause it resists deterioration under all 
service conditions yet tried, has won 
a place for itself in this application. 
As an example of its success, scales 
for packinghouses formerly lasted for 
a period of from one day to six 
months before the steel draft bands 
failed. Failures were costly far beyond 
the value of the part, for it was some- 
times necessary to send a service man 
on a long trip to replace a 15-cent 
item. At the present time, Elgiloy 
parts have run for two years without 
failure. 

The high mechanical properties 
alone have justified the use of the 
cobalt spring alloy in an electrical 
unit. A switch spring made of beryl- 
lium copper had been giving about 
2,000,000 cycles before failure. With 
the new alloy used for the spring, 
the switch went to 30,000,000 cycles 
without failure. 

In the textile industry thread guides 
and traveller rings are made of the 
alloy. Dental and medical equipment 
has utilized its high corrosion resist- 
ance; wrist watch bands, drawing in- 
struments, Camera springs, and sewing 
machine parts are fabricated from the 
material. 


Compression springs such as these, made 
of Elgiloy, are used in nuclear fission work. 





















































Braze Welding Cuts Costs 


in Fabrication of Many Products 


by C. E. SWIFT, Sales Engineer, American Brass Co. 


Sheet metal parts and light wall tube assemblies 
are readily joined in production using the oxy- 
acetylene torch and bronze welding rods. 


Fig. 1—Bronze is applied over the entire corner insert on this steel bed panel. When finished 
down, there will be no low spots to be rewelded or filled with solder. 


. For MANY YEARS the big repair 
jobs done with the oxy-acetylene torch 
and bronze welding rods, have at. 
tracted our attention because of theis 
unusual size, or the great savings ef. 
fected by braze welding. Bur braze 
welding on production work ofte, 
presents opportunities for eye, 
greater savings that can be repeated 
week after week. 

Most of the production work done 
by gas welding with bronze falls int 
one of two groups. One is the jOining 
of formed sheet metal parts rangin 
in thickness from 0.020 to 0.062 in 
Examples are steel dressers and cab. 
inets of all kinds. The other is the 
joining of light wall steel tube assem. 
blies. Steel tubing is used for chairs 
bed frames, special hospital equip. 
ment, and many other uses. 

To appreciate the full economies 
of braze welding and brazing, we 
must look not only at the joining op. 
eration itself but at the finished prod- 
uct. What is the cost of the joint in- 
cluding the investment in welding 
equipment, preparation and fit-up of 
the metal, welding time and clean-up 
time? 

For gas-welding, only oxygen and 
acetylene regulators, welding hose, 
and a torch and tips are necessary. 
Most production braze welding is 
done with a flame-fluxing device. 
With this included, the cost of equip- 
ment is around $250 per operator. 

Exact fit-up of joints is not neces- 
sary. Gaps between lapped sheets, or 
butted edges of sheets or tubing, can 
readily be filled. The low fuming 
bronze generally used shows a weld 
strength on steel of 55,000 to 65,000 
psi. This is ample for most steel. Weld 
deposits are sound. And this is vital 
where many joints are ground flush 
with the steel. 

Usually the biggest saving in braze 
welding and brazing is in that little 
or no finishing is required after the 
joint is made. Fillets are smooth and 
corner welds or butt joints sand down 
to smooth metal in a few seconds. 
Flame-fluxing leaves no ‘heavy beads 
of borax glass to be removed. There is 
no flash or weld spatter to worty 
about. And the low temperatures fe- 
quired for braze-welding minimize 
distortion. 

Small assemblies are held in fixtures 
that can be fotated in one or two 
planes. The welder can turn the work 
quickly to the best position for mak- 
ing each joint. On larger pieces, it 1s 
not difficult to braze-weld on vertical 
or even overhead surfaces. The torch 
is light and easily moved from join 
to joint in any assembly. 

The bronze is applied with rela- 
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Fig. 2—A welder applies low fuming bronze to a cross rod held in place in a steel dresser 
by an ingenious fixture. 


tively large welding tips in the torch. 
Large tips are used to make the joint 
quickly with the least possible total 
heat input. This greatly reduces, and 
in many instances eliminates, distor- 
tion. Flame-fluxing is helpful in this 
respect, too. The right amount of flux 
ison the work and the rod just where 
it is needed. 

Typical of braze-welding applica- 
tions on sheet steel are those shown 
in accompanying figures. Fig. 1 shows 
a steel bed panel which has many 
types of joints between metals of 
various thicknesses. On the top corner 
the steel insert was completely cov- 
ered with bronze. It is faster to flood 
the bronze across the whole insert 
than to make two corner welds. Also, 
the wide bronze deposit compensates 
for any irregularities in fit-up and the 
joint cleans up with one grinding 
operation. 

In Fig. 2, a welder is braze-welding 
runners, cross-rods and side supports 
ina steel dresser. Note the simple lap 
and butt joints that can be used when 
this method of welding is employed. 
Sections can be formed without 
thought of having to get inside them 
later with a resistance welding elec- 
trode for spot welding. There is no 
danger of burning through with me- 
tallic arc welds, and there is no flash 
if Spatter to interfere with the smooth 
Operation of drawers. 

steel tubing is being used more and 
more for structural purposes. Fig. 3 
shows a lounge chair made of tubing 
and fabricated by braze welding. The 
lets made with bronze are smoothly 
Concave and require no finishing. The 


joints present a neat, streamlined ap- 
pearance in the as-welded condition. 
Note the many types of intersections 
that are easily braze-welded, and the 
butt joint, ground smooth, in the 
center of the frame. There are lap 
joints between full sections of the 
square tubing and intersections be- 
tween large and small sizes of tubing. 
All joints are quickly made in one fix- 
ture or by turning the chair after it 
is out of the jig. 

Fig. 4 is a good example of the type 


Fig. 3—View of a completely brazed chair. 

The design is simple, making full use of the 

adaptability of braze welding to many types 
of joints. 

















Fig. 4—This fixture holds all parts for a piece of outdoor furniture in accurate alignment 
without interfering with the braze welding. 





Fig. 5—The welder applies high strength nickel silver brazing alloy to intersecting steel rods. 


of fixture used for assembling tubular 
steel outdoor furniture. Quick acting 
clamps hold all parts accurately in 


position. The whole fixture is 
mounted on trunnions so it can be 
rotated 360 deg. 

Solid steel rods are used in many 
places on hospital equipment. In some 
instances the highest possible strength 
is required, so a nickel silver brazing 
alloy is used. The weldmetal strength 
will run 60,000 to 70,000 psi., with 
much higher strengths developed 
where the brazing alloy runs in be- 
tween butted or lapped surfaces. The 
nickel silver alloys are applied with 
the same torches and flame-fluxing 
devices used with the low fuming 
bronzes. Fig. 5 shows a part for a 
hospital bed made from round rods. 

With braze-welding, it is possible 
to join dissimilar metals with prac- 


tically no more fuss than with low 
carbon steel. Fig. 6 shows an angle 
rerolled from railroad rails, being 
joined to a bronze casting. It is a 
part for a hospital bedside cabinet. 
Note the smooth fillet in the corner 
between the steel and the bronze. 
The use of bronze with the oxy- 
acetylene torch has not been pushed 
out of the production welding picture 
by the various forms of electric weld- 
ing. It stills has a definite place. Im- 
provements in torches, regulators, 
bronze welding rods and fluxes and 
fluxing devices have kept pace with 
other advances in industry. Wherever 
sheet metal or light wall tubing is to 
be fabricated look for possible savings 
in production by gas welding with 
bronze. Savings usually average 40 to 
60%. Such economies are well worth 


looking for. 


This article is based on a paper presented at the 
International Acetylene Assn., Mar. 27-29, 1950. 


He makes a smooth joint, ready to paint 


Fig. 6—This brazed joint on a piece of hos 


pital equipment is well proportioned, smooth 


and will readily take a good paint job 
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New Synthetic Fiber 
Has Many Characteristics 
of Interest to Industry 


Among the many favorable 
properties claimed for Or- 
lon acrylic fiber are excel- 
lent resistance to sunlight, 
weathering and water. 


@ THE E. I. DU PONT de NEMOURS 
& Co., INC., which developed and in- 
troduced nylon, has announced an- 
other synthetic fiber that promises to 
be of considerable interest to industry. 
The newest is called Orlon, and it is 
intended to supplement the present 
synthetic textiles in both the con- 
sumer and the industrial markets. It 
also offers at least a possibility of de- 
veloping into a material for the plas- 
tics molding field, though it is too 
early to estimate its potentialities in 
that direction. It is likely to appear as 
film-making material before its 
molding possibilities are explored. 
The new plastics fiber is a polya- 
crylonitrile, and as such is of the same 
chemical family as the acrylonitrile 
synthetic rubbers. Control of proper- 
ties is effected first of all by control- 
ling the molecular weight, or length 





— A NEW MATERIALS PREVIEW 


of chain, during polymerization. 
Acrylonitrile polymers of lower mole- 
cular weights possess the flexibility 
and stretchability found in the syn- 
thetic rubbers, known during the war 
as the “Buna N” synthetic rubbers. 
The molecular weight of the material 
for textile fibers is sufficiently higher 
to give the synthetic a greater degree 
of rigidity. 

Some of the characteristics of the 
fiber of interest to industry are: 

1. Resistance to outdoor exposure. 
In exposure tests at Wilmington, Del., 
Orlon retained 77% of its strength 
at the end of one and one-half years, 
when nylon, several rayons, and linen 
and cotton had failed completely. It 
is, according to duPont’s chemists, 
the best fiber now known for resist- 
ance to weathering. 

2. Chemical resistance. Its resist- 


Orlon acrylic fiber is excellent for wet or dry filtration. It has good to excellent resistance 
to mineral acids, fair to good resistance to weak alkalies, and excellent resistance to com- 
mon solvents, oils, greases, neutral salts, and some acid salts. 


ance to mineral acids is good, it with- 
stands the common solvents, and oils 
and greases. Its alkali resistance is 
considerably poorer than that of ny- 
lon, though it possesses fair resistance 
to weak alkalies. 

3. Resistance to bacterial attack. It 
possesses excellent resistance to the 
action of bacteria causing rotting, and 
in addition it resists such insect ene- 
mies as clothes moths, cockroaches, 
and carpet beetles. 

4. Strength at elevated tempera- 
ture. The new fiber possesses good 
strength at elevated temperatures, 
and should be suitable for use at tem- 
peratures somewhat above the boiling 
point of water. 

5. Electrical properties. Orlon pos- 
sesses good dielectric properties, es- 
pecially at microwave frequencies. 

6. Flammability. The material is 
combustible, but does not flash into 
flame. 

7. Water resistance. It absorbs only 
2.5% water, as compared with 8% 
for nylon and 60% for acetates. 

Compared with nylon, the poly- 
acrylonitrile fiber has poorer abrasion 
resistance, better water resistance, 
poorer alkali resistance, and retains 
slightly less of its strength when ex- 
posed to elevated temperatures in air. 
It has better flex life than nylon. It 
has been heralded as the most silk- 
like of the synthetic fibers when pro- 
duced as a continuous filament, and as 
the most woollike when produced as 
stable fiber. 

Some of the possible industrial ap- 
plications for the continuous filament 
are in awnings, tarpaulins, automo- 
bile tops, filter fabrics, electrical in- 
sulation, mine belting, anode bags, 
tents, and sewing thread for outdoor 
use. It is also expected to go into 
sports clothing for men and women, 
curtain fabrics, rainwear, and blankets. 


Cut-away section of filter fabric made of 
Orlon acrylic fiber. 





Finishes Successfully Baked 
on Nonferrous Products 
by Induction Heating 





@ INDUCTION HEATING has joined 
gas oven and infra-red baking as a 
means of rapidly and effectively dry- 
ing protective finishes. It is being 
used successfully today by the Tech- 
nical Glass Co. of Los Angeles for 
baking and curing synthetic enamel 
finishes on aluminum and brass build- 
ers’ hardware products. In fact, since 
its installation in May, 1947, the 
company’s 15 KW, 10,000 cycle Tocco 
induction heating unit has eliminated 
many of the troubles that plagued 
earlier baking processes in addition 
to effecting several decided economies. 

Some of its distinct advantages are: 
High, uniform product quality. 
Adaptability to varied uses. 
Ideal shop working conditions. 
Low maintenance and operating 
costs. 

It is in quality of product, espe- 
cially, that induction heating has 
proven superior. Both the gas and 
infra-red processes bake the outside 
of the enamel more thoroughly than 
the inside, no matter what the thick- 
ness of the enamel layer may be. This 
non-uniform baking results in a low- 
ered resistance of the finish to attack 
from outside sources. Furthermore, 
any gas trapped in the liquid enamel 
is sealed in during gas or infra-red 
baking, causing blisters and soft spots 
in the coating. The sealing effect re- 
sults from the outside of the enamel 
being baked not only first, but more 
quickly than the inside. 


Pr Le Ne 


by FRANK NETSCHERT, Chief Engineer, Technical Glass Co., Inc. 


Induction heating can provide the means for 
quick and effective baking of organic finishes 
on many metallic products. 


In induction heating, however, 
voltages are generated in the metallic 
object itself. The resulting current 
flow quickly heats the metal to any 
desired temperature and bakes the 
enamel in contact with the metal 
surface first. As the enamel hardens 
from the inside out, the gases are ex- 
pelled. 

Another important requirement in 
the proper baking and curing of 
synthetic enamel is that the correct 
temperature be reached and held for 
a certain length of time. Both gas and 
infra-red baking sometimes fail in 
this respect, the temperature in the 
baking oven varying considerably. 
Here again induction heating is su- 
perior, allowing a constant tempera- 
ture to be maintained throughout the 
baking. 

Of course, the ultimate test of a 
process is the quality of the finished 
product. Salt spray tests conducted by 
an independent testing laboratory on 
the brass plated products of the Tech- 
nical Glass Co., which uses a standard 
enamel for its finishes. were discon- 
tinued after 300 hr. with “no change” 
reported. Under the same conditions 
(a 20% salt spray at 90 F and 100% 
relative humidity) 11 other brands 
all failed between 24 and 168 hr. 
after spraying began. And, as final 
proof of the effectiveness of induc- 
tion heating in product quality, the 
company offers, with every plated 
aluminum object it manufactures, a 





guarantee that the finish will last ¢h. 
consumer ten years under Normal 
conditions. 

Quality of product, of course, js 
not the only consideration a many. 
facturer must take into account jp 
deciding upon a new process. Adap. 
tability to mass production technique; 
and to frequent changes of jobs cap 
mean the saving of labor, floor space 
and hours of production time. Both 
gas oven and infra-red baking haye 
some disadvantages in this respect. 

Infra-red heating requires large bat. 
teries of lights and long, insulated 
tunnels in order to reach baking and 
curing temperatures necessary for syn. 
thetic enamel. If the infra-red process 
were substituted for the induction 
heating method to bake the same 
number and kinds of parts now 
processed at the Technical Glass Co, 
three or four times as much floor 
space would be required. While gas 
ovens do not require excessive floor 
space, it is difficult to adapt them 
to the conveyor-type production used 
by the company because oven doors 
must be kept closed to maintain ; 
constant temperature. For this reason, 
baking can be done only intermit- 
tently, a loading at a time. A further 
complication in gas baking is the 
fact that, during loading and unload- 
ing of the oven, considerable heat 
escapes, requiring time between each 
operation to restore proper tempera- 
tures. 

In the induction-heating process 
used by the Technical Glass Co., 288 
work-holders are spaced 21% in. apart 
on a 55 ft. continuous chain. During 
a production run, enamel is applied 
by automatic spray guns, whose ac- 
tion is controlled by the speed of the 
chain. As the conveyor moves out 
of the enamel spray, it enters a filter 
air tunnel which keeps the work 
free from contamination and allows 
adequate “flow out” time for the re- 
moval of excess solvents. The con- 
veyor then passes through the baking 
chamber containing a channel-type 
induction coil which is energized by 
the Tocco power unit. Since the work 
is not handled between the spraying 
and baking processes, loss of produc- 
tion through contamination from dust 
and dirt or from marking and smudg- 
ing is eliminated. Between the baking 
chamber and the unloading station, 
the work moves through insulated 
tunnels for the prolongation of the 
curing process. 

Changes in production jobs caf 
be accomplished with a minimum 
loss of time by changing the work- 


This article is based on Mr. Netschert’s honorable mention- 
winning entry in the Tocco “Economy in Production” contest. 


60 


MATERIALS & METHODS 





Occ 
size! 
tO ¢ 





holders while the conveyor is moving. 
Occasionally, for work of different 
sizes, it 1S also necessary to change 
‘0 a larger or smaller channel-type 
induction coil. In addition, baking 
remperatures are attained in a matter 
of seconds by induction heating, 
while both gas and infra-red heating 
require several minutes. Usual pro- 
duction runs require only one un- 
skilled operator, who loads and un- 
loads the work. Occasionally, on ex- 
tremely fast runs, two are needed. 

Two important factors sometimes 
overlooked by the manufacturer in 
weighing the advantages provided by 
different processes are the safety and 
comfort of his employees. Here again, 
the induction heating baking process 
has proved superior in the Technical 
Glass Company’s production. 

The glare and heat radiating from 
a large bank of lamps often creates 
a personnel problem as does the heat 
from gas ovens, which sometimes 
raise surrounding temperatures to un- 
comfortable levels. In addition, the 
problem of fumes escaping from gas 
ovens must always be considered. 
Furthermore, because the thinner 
used with synthetic enamel is highly 
combustible, gas ovens and, to a 
lesser extent, infra-red lamps provide 
a possible fire hazard. 

Induction heating, on the other 
hand, offers a minimum of heat, no 
glare or fire hazard and, in general, 
the safest working conditions possi- 
ble in this type of operation. 

Of course, the economical aspects 
of induction heating are self-evident 
trom its adaptability to mass produc- 
tion techniques, time saving opera- 
tions, and the minimum of space, 
labor and number of rejects all men- 
tioned earlier in this article. The 
economy of this process is empha- 
sized further by the accompanying 
table prepared by the Technical Glass 
Co. Also, it is estimated, that to pro- 
vide the same heat supplied by induc- 
tion heating in this application, it 
would be necessary to use between 
120 and 150 infra-red lamps which 
would require almost four times as 
much power. 

While the experience of the Tech- 
nical Glass Co. in the use of induc- 
tion heating has been confined solely 
to baking enamel on builders’ hard- 
ware products, there is no reason to 
believe that similar processes cannot 
€ applied to other products in other 


industries. Certainly, the outstanding 
Succece ¢h.- ° 

uccess that has marked its use so far 
Warr : , ° - 

‘ itrants industry’s serious considera- 
On ¢ 


induction heating for baking 
Protective finishes. 
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Brass plated door knobs enter the spraying station and pass through a filter air tunnel on 


their way to the induction chamber at the extreme left. 








A minimum of floor space is occupied by the Tocco motor generator set (left) and portable 
power unit (right). The long, insulated tunnel retains heat long enough to cure the enamel 
properly. 


Economy with Induction Heating 











Weight of | Rate of | No. of | 
Item Material Each Article | Production | Operators | Labor Cost 

Roses or | Brass, | Y% oz. | 6500 2 | $0.00034 each 
Escutcheons | 2 in. dia. | | per hr. | | 

| 
Door Aluminum, | 3% oz. 1000 l $0.0011 each 
Knobs brass plated, | per hr. 

| 2in. dia. | 

| | | 
Cylinder | Aluminum, 34%4 oz. | 450 l | $0.0024 each 
Door Knobs brass plated, | per he:*: | 

| 21% in. dia. 











* The reason for the slower production rate on this item 1s due to the fact that alternate work-holders 
are used. The diameter of the article being the same as the spacing of the work-holders does not allow 
every holder to be used as the articles would be rubbing against each other. 
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Materials at Work 


Here is materials engineering in action .. . 
New materials in their intended uses .. . 


CALCIUM-SILICATE PIPE INSULATION 


Although this “telescope” is more of a 
detriment than an aid to vision, it does 
effectively demonstrate the variety of cal- 
cium-silicate pipe insulation sizes manufac- 
tured by the Kaylo Div. of the Owens-Illinois 
Glass Co. An unusual feature of the pipe 
covering is that its outside diameter, as 
well as the inside, corresponds to standard 
pipe sizes—allowing sections to be stacked 
one inside the other and resulting in the 
conservation of storage space. Diameters 
in the “telescope” range from 34 in. to 
36 in., although sizes up to 72 in. are also 
available. 


“FORGED DOUGHNUT” = What is 


probably the world’s largest (and most indi- 
gestible) “doughnut” is shown here imme- 
diately after being taken from a furnace in 
the Kropp Forge Co.‘s Chicago plant. A 
vivid example of what the modern black- 
smith, equipped with mechanized hammers 
weighing 20,000 Ib. and more, can produce, 
the “doughnut” represents the first stage 
in the production of a mammoth ring gear. 


Older, basic materials in new applications . . . 








RUBBER STREETCAR FENDERS These workmen, mount- 
ing Neoprene rubber fenders over the wheels of streetcar 
trucks, are solving what used to be a troublesome problem for 
the Detroit Street Railway Dept. Metal fenders, formerly used 
on Detroit streetcars to protect electrical equipment from mud, 
oil, water and grease, required frequent servicing, broke at 
mounting brackets, were attacked by rust, and had to be replaced 
at the rate of four a day. Twelve-month tests with rubber fen- 
ders, however, showed that they required no servicing or replac- 
ing, resisted corrosion, and provided quieter operation. Developed 
by the U. S. Rubber Co., the fenders will save the city an 
estimated $10,000 annually. 


GIANT SHIP PROPELLER ©The largest 


ship propeller ever built in the United States 
is pictured here after completion by the 
Baldwin Locomotive Works. Designed for a 
large tanker now under construction, the 
Propeller is 22 ft. in dia. and weighs 71,500 
lb, The four separate manganese bronze 
Propeller blades are bolted to the cast iron 
central hab. Light reflections from the 


distinct pattern made by the polishing 
tool co 


e the odd, mottled appearance of 
the blac 


MINIATURE PHOTOELECTRIC CELL = An ordinary matchstick 


dwarfs these germanium-type photoelectric cells recently developed 
in the Sylvania Electric Products, Inc. laboratories. Relatively small 
changes in light intensity produce enough current in the cells to 
operate an electric relay without electronic amplification, pointing 
to their future use in such applications as decoding punched tape 
and electronic computing and sorting. The experimental models 
shown here consist of a tiny piece of germanium in contact with a 
fine wire or “whisker” sealed in a solid piece of plastic. In addition 
to serving as a rugged, sealed housing, the plastic provides an 
effective light path to the point at which the whisker makes contact 
with the germanium. 





How to Select and Use 
Low-Melting Alloys 
as Production Aids 


by 0. J. SEEDS, Cerro de Pasco Copper Corp. 


Low melting temperatures and controllable 


shrinkage characteristics make these bismuth 


alloys valuable tools in many fields of industry. 


@ DURING THE PAST 20 years, bis- 
muth has become an important indus- 
trial material through the develop- 
ment of its alloys. Prior to this period 
the chief uses for bismuth were in 
the production of pharmaceutical salts 
and in the low melting solders used 
in safety devices such as sprinkler 
head links and other fire detection 
equipment. As was true of many 
other materials of little known in- 
dustrial value, pressure of wartime 
activity spurred experimentation and 
research with the result that many 
new uses were found for the bismuth 
alloys. Today there are more than 
70 known useful ways of employing 
them. It is the purpose of this article 
to discuss briefly the uses and selec- 
tion of these low melting alloys. 


Properties of Bismuth Alloys 


Certain peculiar characteristics of 
bismuth and bismuth alloys are re- 
sponsible for their wide range of 
usefulness and these characteristics 
should be briefly reviewed. 

Published compositions and melt- 
ing temperatures of many of the well 
known bismuth alloys found in some 
of the handbooks and other literature 
do not agree. This is chiefly due to 
the fact that metals available were 
not always of the highest purity and 
measurement apparatus was not too 
accurate. Therefore, the data in Tables 
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| and 2 have been compiled from 
determinations more recently and 
accurately made for several of the 
better known bismuth alloys in com- 
mercial use. Each of the alloys in the 
tables has been assigned a reference 
number to serve as_ identification 
throughout this article. 

Bismuth is one of few elements 
which does not shrink when it solidi- 
fies. Water and antimony are two 
other substances which expand on 
solidification, but bismuth expands 
more than the former; namely, 3.3% 
of its volume. When bismuth is al- 
loyed with other metals, this expan- 
sion is somewhat modified according 
to the relative percentages of bis- 
muth and other components present. 
For example, in many alloys of more 
than 48% bismuth, expansion occurs 
on freezing and some of them con- 
tinue to expand or grow for many 
hours in the solid state. In some 
alloys of the above type, containing 
lead, the greatest growth occurs after 
solidification. Some alloys, containing 
lead and from 35 to 45% bismuth, 
will show slight shrinkage during 
solidification, and aftergrowth in the 
solid phase that is enough to com- 
pensate for the initial shrinkage. 
Alloys containing 50% or more bis- 
muth, but no lead, expand during 
solidification, with only slight shrink- 
age during cooling to room tempera- 
ture. 


Most molten metals when sojij 
fied in molds, shrink or pul} aya 
from the mold and thus do no: feney 
duce fine mold detail. Because the 
high bismuth alloys expand and Push 
into mold detail when they solidi 
they are excellent materials for dupj; 
cation and reproduction processe, 
These characteristics, in addition ,) 
low melting temperatures, have te. 
sulted in a great many applications 
A few of their specific uses, grouped 
under major fields of application, are 
described below in order to illustrate 
both the range of possible applic. 
tions and the principles of alloy selec. 
tion. 


Anchoring 


Growth or expansion of some of 
the bismuth-base alloys is largely re. 
sponsible for their matrix or “anchor. 
ing” quality. This growth, which ip 
some of them continues for sever! 
hundred hours after solidification. ep. 
ables them to grip keyed, notched or 
bossed surfaces on which they are 
cast, or to tightly fill annular spaces, 
despite the absence of fusion or bord 
with the materials with which the 
come in contact. The following cases 
are typical of a long list of well: 
established “anchoring” application: 

Anchoring Bearings, Bushing, 
Stationary Parts in Machinery, etc— 
Oversized holes to receive bearings, 
bushings, rods or tubes are provided 
and sleeve bearings are accurately 
aligned in holes by placing them on 
their shafts or on same-size bars held 
in a precisely constructed fixture 
Babbitting clay dams are formed and 
a “matrix” alloy poured to fill the 
annular space. If stationary rods of 
tubes are to be anchored by thi 
method, the ends which are gripped 
in the matrix must be notched, keyed 
or knurled to prevent movement i 
any direction. 

Large-size bearings, requiring & 
tremely accurate location with tt 
spect to their shafts, call for a matrix 
of low pouring temperature, imme: 
diate expansion and minimum alter: 
growth. Alloy 13 (see Table 1) wa 
developed for such applications. For 
smaller bearings and for anchoring 
rods and tubular members, as 
X-ray equipment, Alloy 15 (Cerf 
matrix) is generally the choice. Alloy 
5, or a similar composition, is ides! 
in replacing worn parts where low 
pouring temperatures must be use¢ 
so that finishes will not be damage 

This method of locating bearings 
and parts eliminates all costly m* 
chining to press fit parts, makes pos 
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sible easy field servicing and safe- 
wards against overheating through 
failure of oil supply, since the inex- 

nsive matrix alloy melts before the 
bearing is damaged. 

Punches and Dies for Blanking, 
Piercing and Trimming — Punches 
are located in the die, shimmed if 
necessary, amd the backs of the 
punches drilled and tapped for cap 
screws. The punch-holding plate, 
with oversized tapered holes, small 
dimension toward die, is lowered 
over the punches onto parallels rest- 
ing on the die plate. An auxiliary 
plate, with slightly oversize holes cor- 
responding to the centers of holes 
in the punches, rests on the punch 
plate. Cap screws are inserted and 
drawn up tight, the parallel clamps 
holding the auxiliary plate to the 
punch plate. The assembly is then 
pre-heated and matrix alloy poured 
into «the spaces surrounding the 
punches. The anchored assembly 
should be aged 15 hr. before placing 
in service. 

For this type of anchoring service 
the matrix must be hard, of high 
compressive and tensile strength, re- 
sistant to shock loads and have low 
pouring temperature with~ rapid 
growth and expansion. Alloy 15, de- 
veloped especially for this applica- 


tion, meets all the above require- 
ments. 

This method of die construction is 
recommended primarily for anchor- 
ing irregular shaped punches, sec- 
tional dies and complicated dies. It is 
in these types of dies that the great- 
est savings occur by reduction or 
elimination of machining and accu- 
rate fitting of non-working surfaces. 
Reduction in construction time of 
50 to 60% is common experience 
and alterations and repairs are sim- 


plified. 


Chucks 


Closely related to anchoring is the 
chucking or holding of parts during 
machining, grinding and testing op- 
erations. Suitable retaining dams or 
mold forms are made to contain the 
molten alloy to be poured around the 
part and, in some cases, to provide 
rests or attachments for clamping to 
machine tools. This field of use is 
broad, but a representative example 
will iliustrate the principle. 

For split jaw chucks, a wood sepa- 
rator strip is fashioned roughly by 
hand to conform to the outline of the 
part. A leak-proof fit of the separator 
is obtained by bedding it to the part 
with putty or clay. Two retaining 





All punches in this die are secured in Alloy 

15. Older method of construction would 

require three-stage die. (Courtesy Lamicoid 
Fabricators, Inc.) 


shells of brass or other suitable ma- 
terial are clamped to the separator 
strip with the part in place, and a 
low-melting alloy is cast in both 
halves. 

An alloy which has high hardness 
for wearing qualities and expands to 
give a snug fit must be used in this 
type of application. Alloy 15 is most 


Table 1—Compositions and Melting Temperatures of Some Low-Melting Bismuth Alloys 

















Composition, % 
Ref. Melting * Yield* 
No Bismuth Lead Tin | Cadmium Other Temp., F Temp., F Trade Name° 
1 44.70 22.60 8.30 5.30 19.10 In 117 Cerrolow-117 
2 49.00 18.00 12.00 aa 21.00 In 136 Cerrolow-136 
3 50.00 26.70 13.30 10.00 — 158 Cerrobend 
4 50.50 27.80 12.40 9.30 — 158-163 159 
5 50.00 34.50 9.30 6.20 — 158-174 162 
6 42.50 37.70 11.30 =| 8.50 —- 158-194 163 Cerrosafe 
7 50.72 30.91 14.97 | 340 | ~ 158-183 163 
8 35.10 36.40 19.06 | 944 | — 158-214 167 
9 51.60 40.20 envi 8.20 — 197 
10 52.50 32.00 15.50 | she | — 203 
1 56.00 22.00 22.00 ap —_ 203-219 205 
12 67.00 16.00 17.00 — — 203-300 
13 33.33 33.34 33.33 sais — 214-289 214 See Note? 
14 54.00 os 26.00 20.00 — 217 See Note * 
15 48.00 28.50 14.50 — 9.00 Sb 217-440 Cerromatrix 
16 55.50 44.50 — r= — 255 Cerrobase 
17 56.00 4 40.00 een’ 4.00 Zn 266 
18 58.00 — 42.00 —_ — 281 Cerrotru 
19 40.00 cet 60.00 —_ — 281-338 302 Cerrocast 
20 60.00 — —_ 40.00 _— 291 
21 100.00 520 
22 100.00 620 
23 100.00 450 
24 100.00 610 
25 100.00 Sb 1167 
26 100.00 In 315 
2 | | 100.00 Zn 787 
Al hich single melting points are listed are cutectics 
yield temperature corresponds to melting temperature 
Spec y for anchoring bushings in machinery. 
“A in selenium rectifiers. 
f alloy designations except Cerrocast are registered trade marks. Cerrocast is a trade mark. 
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generally used for this purpose. Split 
jaw chucks of most complicated 
shapes can thus be made easily in 
only a few hours at a small fraction 
of the cost of machining methods of 
construction. Despite the relative 
softness of the alloy, these chuck jaws 
stand up for long runs. Embedded 
chips can be used to improve wearing 
quality of the working surfaces. 


Cores and Mandrels 


The expansion property of bismuth 
alloys enables them to reproduce mold 
detail as fine as 5000 to 7000 lines 
per in. Thus the bismuth alloys open 
fields of use too large to discuss fully 
here. However, the most outstanding 
of these is electroforming. 

Cores for Electroforming—Electro- 
forming, an extension of electroplat- 
ing, is used to produce intricate 
shapes and parts that are not efficient- 
ly and accurately made by any other 
method. The process is widely used 
for production of much of the plumb- 
ing used in micro-wave communica- 
tion equipment, tire molds, rubber 
and plastic molds, pitot static tubes, 
etc. 

Articles of irregular patterns, with 
re-entrant angles or undercuts, and in- 
ternal shapes requiring high accuracy 
of surface finish and dimensions re- 
quire mandrels or cores of fusible 
metal to facilitate removal after the 
electroforming process is completed. 
First, an accurate mold must be made 
for casting the fusible alloy cores. 
This mold is heated to somewhat less 
than the melting temperature of the 
alloy used to cast the cores, and the 
low-melting alloy is poured into the 
mold and solidified. A conductive 
parting medium is applied to the core 
and the desired metal is electrodepos- 
ited to proper thickness. When elec- 
troforming is completed, the core is 
melted out. 

The high dimensional and surface 
finish requirements of electroforming 
demand fusible alloys of positive ex- 
pansion to assure pick-up of all detail. 
Alloys for this purpose must also be 
free-flowing to assure clean removal 
when melting out. The eutectic alloys, 
16 (Cerrobase) and 18, are the two 
most generally used in this applica- 
tion. The latter is gaining in favor 
because of its greater dimensional 
stability, permitting closer tolerances 
on precision parts. 


Dies and Punches 


Ease of handling, accurate repro- 
duction of patterns, and full salvage- 
ability for repeated re-use make sev- 
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In this die set for forming light gage stainless steel, Alloy 15 die serves as a mold for 
Alloy 16 punch. (Courtesy Fleetwings, Inc.) 


eral bismuth alloys useful in forming 
sheet metal. The low-melting alloy 
die can be used with a rubber punch 
(Guerin Process); one alloy can be 
used for both die and punch or a 
matrix alloy die can be used with a 
punch made of an alloy of a lower 
melting temperature. A recent devel- 
opment of the Ford Motor Co. in- 
volves chilling low-melting dies with 
liquid nitrogen to increase their hard- 
ness, making possible the forming of 
heavier gages of steel. This develop- 
ment has cut weeks off the time re- 
quired to make such dies for experi- 
mental purposes. 

Drop Hammer and Short Run 
Forming and Embossing Dies—The 
pattern for the part can be made of 
clay, metal, plaster, plastic or wood. A 
sheet metal mold box built around the 
pattern will permit cold water 


quenching and hasten cooling, with 
definite improvement of the casting. 
A low-melting alloy is ladled ot 
pumped into the mold box to form 
the die and the filled mold box is low- 
ered into a cold, circulating quench 
tank. The punch is poured within the 
die to assure true ft. Allowance fof 
metal thickness is easily made with 
casting plaster. A mixture of dry clay 
and clear lacquer, applied with a paint 
spray gun until metal thickness 
built up, provides both allowance to! 
metal thickness and heat insulation. 
This type of application is general: 
ly based on short run production 
hence extremely hard metal is not nec 
essary. However, longer runs caf be 
obtained if steel inserts are incorpor 
ated in the dies at wear points. LOv 
pouring temperature for spec and 
safety in handling, together with nom 
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Table 2—Properties of Several Widely Used 





Bismuth Alloys 




















—____ Alloy Designation 2 3 | 15 16 18 19 
| PP a Cerrolow- | Cerrobend PT atiah Cerro- Cerrobase | Cerrotru | Cerrocast 
Properties 7 |__ 3 | | matrix 
Vield Temp. F 117 136 | 158 162.5 240 255 281 302 
Weight, Lb./Cu. In. | 0.32 0.31 | 0.339 0.341 0.343 0.380 0.315 0.296 
Tensile Strength, Psi. 5,400 | 6,300 5,990 5,400 | 13,000 6,400 8,000 8,000 
Flong, in 2 In. (Slow Load), % 15 | 50 200 | 220 <1 | 60-70 200 200 
Brinell Hardness | 12 14 | 9.2 | 9 19 10.2 22 22 
Spec. Heat (Liquid), Btu./Lb./deg.F 0.035 0.032 | 0.040 | 0.04 0.04 0.042 0.045 0.047 
‘Spec. Heat (Solid), Btu./Lb./deg.F | 0.035 0.032 | 0.040 | 0.04 0.045 0.03 + 0.045 0.047 
‘Latent Heat of Fusion, Btu/Lb. 6 8 14 10 7.2 20 22 
‘Coeff. of Thermal Expan., per deg. F eons — 1.2x10°° | 1.3x10° | — — 0.9x 10° | 0.9x 10° 
Elect. Cond., % of Copper 3.9 3 4 4 ii 32 3 45 4.6 
‘Max. Load (30 sec.), Psi. — —- 10,000 9,000 | 16,000 8,000 15,000 15,000 
«Max. Load (5 min.), Psi. — —- 4,000 | 3,800 10,000 4,000 9,000 9,500 
*Safe Sustained Load, Psi. — —- 300 | 300 300 300 500 500 
Cumulative Growth and Shrinkage | 
per In. Compared to Cold Mold Di- | 
aber Fe (Test Bar: 42x 42x10 In.) | 
Time after Casting: 
2 min. + .0005 + .0003 +.0025 | —.0004 | +.0008 | —.0008 + .0007 —.0001 
30 min. .0000 + 0001 +.0045 | —.0009 | +.0047 | —.0010 + .0006 — 0001 
1 he. —.0001 .0000 +.0051 .0000 +.0048 | —.0008 + 0006 —,0001 
5 hr. —.0002 — 0002 + .0051 + .0018 + .0049 .0000 + .0005 —.0001 
24 hr. —.0002 — 0002 +.0051 | +.0022 | + 0051 + .0008 + .0005 | —,0001 
96 hr. — .0002 —.0002 + 0053 | + .0025 + .0055 +0015 + .0005 | —.0001 
500 hr. — 0002 — .0002 + 0057 + .0025 + .0061 t .0022 r.0005 | —.0001 
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shrinkage characteristics are essential 
factors to consider in alloy selection. 
Alloy 3 (Cerrobend ) is the alloy most 
extensively used, especially in large 
die sets weighing up to 11 tons. 
Smaller dies and punches can be read- 
ily made from Alloys 15 or 16, and 
I8 is ideal for joggle press jaws. 

The time and cost savings factors 
for experimental and short run form- 
are considerable when bis- 
muth alloys are used. In addition, 
hand finishing is negligible and the 
metal is fully reusable when dies are 
discarded or worn. 


Molds 


Molds are required for a variety of 
purposes in industry and the bismuth 
illoys offer easily worked materials 
which can be adapted to a number of 
mold requirements. The plastics field 
in particular can utilize low-melting 
illoys for short-run or experimental 
molds for use with the low tempera- 
ture castial resins. In the precision 
investment casting industry soft metal 
molds are used in about 50% of the 
Cases. A brief description of some of 


ing dies 


hese applications follows: 
Casting Plastics, Plaster, etc-—The 
Master pattern is located on a board 


metal plate, invested in clay or 
Plaster to the parting line (if not split 
pattern), and flasked. The pattern is 


dusted with a parting of graphite or 
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powdered mica and polished. The 
low-melting alloy is poured over the 
pattern to fill the flask to the desired 
depth. The investment is then re- 
moved and the second half poured. 
Activators in some plastics react with 
metals; therefore an insulating part- 
ing medium must be applied to the 
mold surface before casting plastics. 
Since higher-melting alloys. offer the 
broadest range of usefulness, Alloys 
16 and 18 are preferred. Complete 
salvageability plus minimum produc- 
tion cost make this method desirable 
especially for experimental or trial 
runs. 

Lost Wax Pattern Molds—Hydrau- 
lic pressure casting is the most com- 
mon method of producing soft metal 
molds. The master pattern is em- 
bedded to the parting line in a matrix, 
usually plaster, and placed in a hy- 
draulic chamber with the pattern fac- 
ing upward. Molten alloy is poured 
into the chamber to the desired depth, 
and pressure, upwards of 5 tons, is 
applied. After solidification, the ma- 
trix is removed, and the process re- 
peated to complete the mold. Com- 
plicated shapes may require repetition 
of pouring and pressing if there is 
more than one parting line. 

Precision investment casting offers 
the only method of production of cer- 
tain shapes in some of the casting 
materials, particularly the so-called 
non-machinable metals. A low pour- 


ing temperature for easy handling 
and ease of coining, plus hardness for 
wearing qualities, are required. The 
injection temperatures of wax usually 
rule out soft metals melting below 
the temperature of boiling water. 

Alloy 19 (Cerrocast), an off-eutec- 
tic, with nearly zero shrinkage is 
easily coined to reproduce fine detail 
at unusually low pressures and _ its 
hardness assures relatively long pro- 
duction runs. Alloys 18 and 16 and 
occasionally 3 are also used for soft 
metal molds. 


Models and Patterns 


There are many occasions when a 
quickly and accurately produced du- 
plicate of a pattern or part is required. 
Ordinary duplicating materials are 
subject to shrinkage when cast and al- 
lowances must be made for this fac- 
tor. The non-shrinking bismuth alloys 
are widely used for duplicate models 
and patterns at great savings. 

Master Patterns for Match Plates— 
The wood master pattern is located 
on a mold board and flasked. Lycopo- 
dium parting is followed by about 14 
in. facing sand and filling with fine 
Albany sand. Plaster or wood molds 
can be used if desirable or more con- 
venient (plaster should be thoroughly 
dried). Pouring temperature should 
be kept as low as possible but must be 
increased for thin sections. Filling 
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thin sections requires a free flowing 
metal that is non-shrinking. Both Al- 
loy 16 and 18 are widely used. 
Non-shrinking low-melting alloys 
assure positive duplication of a mas- 
ter pattern of the highest accuracy. 
Low pouring temperatures and good 
reproduction of fine detail eliminate 
expensive clean-up and chasing, com- 
mon to other duplicate pattern metals. 


Miscellaneous Production Tooling 


Numerous other ways of using 
the bismuth alloys as production aids 
have been worked out. Included are 
their use as special low-melting 


solders; heat transfer media in con- 
stant temperature baths; seals for 
bright annealing and nitriding fur- 
naces; seals for adjustment screws on 
instruments, torque wrenches, etc.; 
forming blocks; hold-down clamp 
pads and several others. Two out- 
standing production tooling uses are 
described below. 

Bending Thin-Walled Tubing, 
Moldings and Extruded Shapes — 
Thin-walled tubing requires internal 
support during bending to prevent 
buckling, wrinkling or flattening. 
First the tube should be fully an- 
nealed and thoroughly cleaned out to 
remove scale and dirt. One end is 


Four Cerrobase duplicates of wood master pattern soldered to brass runner form multiple 
pattern for a matchplate. (Courtesy Mergenthaler Linotype Co.) 


A non-shrinking, low-melting alloy was used to produce accurate surface on die spotting 
fixture from master model in background. (Courtesy Castaloy Metal Sales Co.) 


plugged and the inner walls COated 
with light lubricating oil. The tube ig 
filled with a low-melting alloy. Poured 
at the lowest temperature that yij 
produce no cold sets. The tube js jp 
mediately quenched in circulatig 
cold water and then rewarmed ;) 
room temperature. The filled cube cu, 
be bent or formed and the alloy fille 
melted out in boiling water and ,.. 
used repeatedly. 

The alloy should have a Melting 
point below the temperature of boi) 
ing water for ease in handling an 
should be free-flowing when melte 
to assure easy removal. It should ¢. 
pand slightly when solidified to assug 
a tight fit. Furthermore, its ductility 
must be higher than that of any m. 
terial in which it is to be used. Alloy 
3 is preferred for tubing up to 134 ig 
dia. The slow cooling in larger diame. 
ter tubes results in grain growth and 
consequent loss of ductility. For large 
tubes, Alloy 16 is used as its grain 
size and ductility remain fairly cop. 
stant. This alloy must be melted ou 
in a hot oil bath. 

The low melting alloy also serve 
as an inspection gage, as its expansion 
would bulge or burst defective tube 
Unlike rosin, these alloys offer no fire 
hazard. 

Fixtures for Assembly, Checking 
and Die Spotting—The starting point 
is a master model or mock-up whos 
outside dimensions correspond to the 
inner dimensions of the metal par. 
A supporting frame of mahogany, 
plaster reinforced with soft wood, or 
welded tubular and perforated sheet 
metal construction is built to conform 
to the master model within about \ 
in. Lattice or rib construction is used 
for lightness. All rack surfaces facing 
the model are studded with tacks or 
staples projecting about ¥@ in. to pro 
vide anchorage. Rack and model att 
then placed together, all opening 
closed with clay and/or plaster, and 
pouring funnels and vents are located 
A low melting alloy is poured int 
the space between rack and mode! 
The solidified metal gives the rack 
veneered working surface the exatt 
reverse of that of the model. Such 5 
tures are widely used in the aircraft 
and automotive industry. 

This application requires an alloy 
having slight expansion and |W 
pouring temperature. It is also 1m 
portant that the casting medium 
capable of reproducing fine det 
such as scribe and layout marks. A 
loy 3 is used because its low pouritt 
temperature causes no vaporizatiol 
when poured against wood 0 partly 


dried plaster. 
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w Technical ceramics have a set of properties that make them 
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lela they are, what they can and cannot do, and where they are being 
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Important Definitions 


Ceramic Whiteware—A fired ware 
consisting of a glazed or unglazed 
ceramic body that is commonly white. 
This is a generic term comprising 
chinas, porcelains, earthenwares, and 
others. 


Porcelain—The glazed or unglazed 
vitreous ceramic whiteware as used 
for technical purposes. This includes 
such products as electrical insulators, 
and chemical, mechanical, structural 
and thermal (vitrified) wares. 


Calcine—A ceramic material or 
mixture fired to less than fusion for 
use as a constituent in a ceramic 
composition. 


Flux—-A substance that promotes 
fusion in a given ceramic mixture. 


Glaze—A coating matured to the 
glassy state on a formed ceramic 
article, or the material or mixture 
from which the coating is made. A 
raw glaze is compounded primarily 
from raw ingredients while a fritted 
glaze has a portion of the composition 
prefused and referred to as a frit. 

Vitrification—The progressive re- 
duction in porosity of a ceramic body 
as a result of heat treatment, or the 
process involved. The porosity is nor- 
mally measured as absorption, the 
percentage relationship of the weight 
of water absorbed to the weight of 
the dry specimen after a specific im- 
mersion treatment. The degree of 
vitrification is normally expressed with 
such terms as highly porous (>10% 
absorption); semivitreous (3 to 10%); 
technically vitreous (0.5 to 3.0%); 
and vitreous (<0.5%). For ceramic 
dielectrics less than 0.1% absorption 
is generally specified. 

Maturing Range (vitrification range 
for vitreous bodies)—The time-tem- 
perature range within which a ceramic 
composition can be fired to yield 
specific properties. 

Cone Temperature—Bodies are re- 
ferred to as being matured at a speci- 
fic cone. A cone is a trihedral pyra- 
mid made of a mixture of materials 
as used in classical bodies. Thus, 
they behave similarly (thermochemi- 
cally) and provide useful pyrometric 
guides for the proper firing of ce- 
ramics in terms of time and tempera- 
ture. For convenience of the reader 
not acquainted with cone usage, the 
corresponding temperature in F is 
given for a rate of temperature in- 
crease of 68 F per hr. 


Loss Factor—The loss factor of an 
insulating material is defined as the 
product of its dielectric constant and 
the tangent of its loss angle (the 
tangent of the loss angle is con- 
sidered equal to the power factor, for 
materials covered by Joint Army-Navy 
Specification JAN-I-10). 


Te Value—The temperature at 
which the resistivity of the material 
being tested becomes one megohm 
centimeter. 











Introduction 


Several decades ago the typical 
ceramic body, as made for centuries 
from clay, feldspar and flint, generally 
met the consumer requirements for 
technical ceramics in the different 
fields. However, during recent years 
service requirements have become more 
exacting and many special ceramics 
have been developed to obtain vast 
improvement in one or more specific 
properties for particular applications. 
These new developments have involved 
new types of materials and improved 
methods of fabrication, and their con- 
tinually increasing use as engineering 
materials is noteworthy. 

The purpose of this manual is to 
give the engineer an appreciation of 
technical ceramics, and to describe 
their properties and limitations so that 
proper selection and application of 
these materials can be made. 

The technical ceramics discussed in 
this manual include: those ceramics 
required by (1) the electrical and 
electronics industries (electrical porce- 
lain, spark-plug insulation and ceramic 
dielectrics for electronic equipment) ; 
(2) various types of ceramics required 
by the chemical industries; (3) heat 
resistant ceramics for normal and high 
temperature uses; and (4) a number 
of other ceramics for special or specific 
applications. These technical ceramics 
represent only a few of the wide range 
of products designated as ceramic 
whitewares. 


Nature and Composition 


The classical ceramic whiteware 
body is composed essentially of a flux, 
a plastic, and a non-plastic. The non- 
plastic provides the skeleton held to- 
gether by the glass phase (or bond) 
developed from the flux on firing. The 
plastic content, normally imparted by 
plastic clays and at times by organic 
additives, provides for workability and 
castability required in the normal 
forming methods. 

In general, more than one source of 
the same type of material is used. The 
desired workability or castability is 


normally obtained from the roy 
mixture of clays to give the desi 
particle-size distribution. Relatively 
cent air classification of clays has » 
vided for better control of particle 
distribution. A simple method of ¢ 
pounding a body of specific proper 


consists of first determining the plas; 


nonplastic ratio providing the des 
workability, then adding flux in | 
creasing amounts to attain the desi 
density for the firing conditions, 

The general composition of typi 
whiteware bodies can be learned fn 
the classical formulas given in Ti 
1. Many of the special ceramics 4 
cussed in this manual constitute 
partures from the classical, e.g., bod 
with little or no plastic clays, boti 
essentially of single oxides, and bod 
with no glass phase. The compositi 
and fabrication techniques for th 
will be related under the specific d 
cussions of these ceramics. 

Other materials, ¢.g., talc and py 
phyllite, have been used in the classi 
type porous bodies. Increasing empl 
sis has been given to obtaining lo 
maturing bodies, the use of more atti 
fluxes, combination of fluxes, hig 
flux content, and especially more im 
ground raw materials, providing mé 
for lower firing. Any higher cost 
raw materials is offset by fuel 
refractory economies. A number 
vitreous bodies have been develop 
which vitrify at relatively low & 
peratures. A cone 4 (2129F) vitte 
body is being produced largely i 
nepheline syenite. Nepheline syetl 
talc mixtures provide fluxes for vittll 
bodies maturing in the firing mi 
cone 02 to 2 (2003 to 2075F). Nep 
line syenite-talc-spodumene mixtll 
have been recently recommended! 
fluxes for low temperature vittél 
bodies. The firing temperature a 
normal cone 10 (2300F) china @ 
position can be lowered by two 
three cones (95 to 120F) by replat 
the feldspar content by sephe 
syenite. As already indicated, 0% 
material advances will be discus 
under specific ceramics. 
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Table 1—General Composition of Some Ceramics 


Technical Ceramics 




















Chemical Normal Electrical Vitreous Sanitary Fine 
Porcelain Porcelains Porcelains China Porcelain Earthenware 
Cone 12-14 Cone 12-14 Cone 11-13 Cone 10-11 Cone 9-11 Cone 8-9 
(2390-2534F) (2390-2534F) (2345-2462F) (2300-2345F) (2282-2345F) (2237-2282F) 
feldspar or Nepheline Syenite 20-25 20-28 28-38 10-18 30-36 10-16 
Whiting 0-1 0-1 0-3 0-1.5 — — 
Dolomite _— a --- 0-3.0 — — 
Ball Clay 0-5 — 15-35 10-20 16-25 20-35 
Kaolin, China Clay 50-58 40-50 20-35 20-30 20-30 20-35 
Silica (200 Mesh “Flint’’) 10-15 22-35 15-25 30-38 20-30 32-36 
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ively qmrhe principal methods of forming 
has palmamic shapes from the prepared body 
ticle sammposition are referred to as jigger- 
of cog, casting, extruding, and pressing. A 


shing operation generally follows, 


rOperti 

> plasimmich can vary from only inspection to 
- desinammricace machining in the dried state, 
- in pending on the product. 

- desimmliggering, now largely automatic, is 
1S. s brought to mind by the old pot- 
 typiqmms wheel. In casting, a suspension 
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o Tigmeypsum mold which absorbs mois- 
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thickness, and the excess is poured off 
(drain-casting); some items are cast 
solid. De-airing pug mills are used in 
extruding a number of products which 
are suitable in shape. Pressing, especial- 
ly with hydraulic or automatic presses, 
has gained extended use where adapt- 
able. In each operation close control is 
required as needed to attain necessary 
workability or castability. The proper- 
ties of the fired ceramics will vary with 
forming operations as they affect the 
density of the pre-fired shapes. 

The formed ceramic is referred to 
as being in the “green” state and, when 


subsequently dried, to the “leather- 
hard” state. If the ceramic is to be 
glazed, the glaze of proper consistency 
and composition can then be applied 
(normally sprayed on), and the body 
and glaze matured in a single firing; 
sometimes it is desirable to mature the 
body first (bisque-fire), apply the 
glaze of proper consistency and com- 
position for a subsequent lower tem- 
perature firing (glost-fire), which ma- 
tures the glaze on the body. More 
reference will be given later to fabri- 
cation techniques where they differ 
from the normal operations. 


of the newest uses of ceramics is for surface plates for gages, tools and instruments. Ceramics for such applications have many advantages 
those made of cast iron, granite, etc. They wear many times longer than other plates, stay flat, are easy to clean, will not corrode, and 
require no special care. (Courtesy Norton Co.) 
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The excellent electrical insulation qualities of ceramics ideally suit them to many uses in the electrical field. Here are but a few o 


variety of insulators generally available. (Courtesy American Lava Corp.) 


General Properties and Characteristics of Technical Ceramics 


The properties of technical ceramics 
of concern to the user and conditions 
affecting these properties, as outlined 
in some detail “| S. J. McDowell, are 
given in Table 2 

The specific properties of the vari- 
ous technical ceramics are given later; 
however, some generalization can be 
made here. 

Chemical Resistance—Practically all 
ceramic products have high chemical 
resistance, being relatively inert to all 


chemicals except hydrofluoric acid and, 


to some extent, hot caustic solutions. 
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Chemical porcelain, stoneware, glass, 
and glass-lined steel fulfill most of the 
requirements for chemical equipment 
and handling of chemicals. All techni- 
cal ceramics will withstand prolonged 
heating at a minimum of 1830 F, and 
many will withstand higher operating 
temperatures, e.g., the refractory porous 
and vitrified bodies as used for radi- 
ant heaters, burner parts, and pyrom- 
eter tubes. 

Strength Properties—The mechani- 
cal strength of ceramics varies con- 
siderably, depending on composition 


and degree vitrification. Ceramic! 
normally much stronger under (i 
pressive loading than in tension. 
stress condition of the outer lay 
greatly affects the strength. cab 
ample, the flexural and tensile st 
of a normal porcelain can be 

or decreased as much as 40 
depending on the stress co! 

the glaze. The thermal exp 

the body, and the effects 0! 
changes due to inversions, a! 
tant to consider in designing ‘ 

so that it is under the optimum Ss 
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Table 2—Significant Properties of Technical Ceramics 
and Factors Affecting Them 





Property 


Conditions in Ceramic Affecting Properties 





honical and Physical 
Specific Gravity 
Water Absorption 
Color 
Hardness 
Resistance to Abrasion 
Softening Temperature (Also Thermal) 
Tensile Strength 
Compressive Strength 
Resistance to Impact 


Individual Mineral Constituents 


Glass Phase 


Relation of Crystal to Glass 


Homogeneity 


Glaze Frit 


1. Chemical compositions 
2. Character of crystals 
a. Shape and size of individual crystals 
b. Cleavages of individual crystals 
c. Coefficient of elasticity of individual 
crystals 


1. Chemical composition 
2. Coefficient of elasticity 


1. Equilibrium attained and ratio of crystal 
to glass phase 
a. Firing time and temperature 
b. Rate of cooling 
c. Atmosphere 
2. Wetting power of crystal and glass 


1. Fineness of grinding 

2. Mode of addition of minerals 
3. Method of preparation 

4. Firing conditions 





rmal 
Coefficient of Thermal Expansion and 
Uniformity of Curve 
Heat Conductivity and Diffusivity 
Softening Temperature (Also Mechanical) 
Te Value (Also Electrical) 


1. 


. Coefficients of expansions and elasticity of 


. Bond between glass and crystals 
. Size of crystals 

. Glaze rit 

. Homogeneity 

. Porosity 

. Firing cycle 


Chemical composition of crystal and glass 
phases 


each 





Hectrical 

Dielectric Strength (Puncture Voltage) 
Te Value (Also Thermal) 

Power Factor 

Dielectric Constant 

Capacity Change per Degree C 


. Chemical composition 
. Mineralogical constituents 
. Electrical properties of both crystals and 


. Porosity 
. Surface 


glass 





hemical 

Resistance to Acids and Alkalies 
Operation as Contact Agent in Catalysis 
Permeability 

Filtering Properties 





. Chemical composition of crystal and glass 


. Ratio of crystals to glass 
. Size of crystals 
4. Homogeneity 
. Firing cycle of body 
. Porosity and size of pores 


phases 








ndition (compression) and, con- 
quently, the maximum (practical ) 
tin in mechanical strength and ther- 
al endurance of the ware is attained. 
number of the ceramics have very 
gh mechanical strength and compare 
vorably with some metals. 

Electrical Properties—Ceramic in- 
llation in use for electrical applica- 
ons might be classified as low-voltage 
M high-voltage electrical porcelain, 
igh frequency insulation (low dielec- 
iC loss), and high dielectric constant 
ramics (capacitor dielectrics). For 
st electrical applications high me- 
anical strength, good thermal en- 
tance, and high dielectric strength 
* required. These and other require- 
eats are fully met in the presently 
‘alable ceramics. 
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Abrasion Resistance—Dense, high- 
fired ceramics are hard and have high 
abrasion resistance. A few applications 
in which this property is used to ad- 
vantage are grinding media and linings 
for mills, blasting nozzles, precision 
gages, extrusion dies, and thread guides. 

Joining—The most common and 
widely used means of attaching and 
joining ceramics in assemblies is by 
mechanical means. However, with the 
recent trend toward miniaturization in 
the expanding field of electronics, con- 
siderable improvement has been re- 
quired and achieved in glass-to-metal 
and ceramic-to-metal seals. As the 
physical size of ‘+ . component is de- 
creased, the stresses on the component 
parts necessarily are increased. Many 
electronic components require hermetic 


sealing. The present ceramic-to-metal 
seals can be divided into five general 
classes: matched seals, unmatched seals, 
soldered seals, brazed seals, and me- 
chanical seals. Great improvement has 
been made in all types during the past 
several years. 

Design Considerations—In general, 
ceramics for engineering applications 
are received from the manufacturer in 
finished form and ready to be used 
without further processing. Parts of 
almost any shape and size are avail- 
able, ranging from extremely small 
intricate shapes to large bulky parts as 
large as 10 to 20 ft. 

Although space does not permit a 
detailed discussion of design considera- 
tions, it is worthwhile to mention a 
few of the more important ones. There 
are no definitely established limits on 
wall thicknesses. For practical pur- 
poses walls are held to a thickness 
which minimizes ellipticity during fir- 
ing of the part. This minimum thick- 
mess varies with the size of the part, 
the production method, and the type of 
ceramic. 

The minimum thickness of flat 
plates or surfaces subject to warpage 
during firing depends on the method 
of production. In general, however, 
the minimum thickness should be ¥g 
in., but it is better that it be 4% in. or 
more. As the surface area increases, the 
minimum thickness, of course, also 
increases. 

Although intricate ceramic parts can 
be had when necessary, it should be 
obvious that the simplest forms pos- 
sible should be designed. For example, 
parts with many different variations 
in level and thickness increase tool 
cost and sometimes require more costly 
methods of manufacture. 

The tolerances attainable in techni- 
cal ceramics depend upon the method 
used to produce them, and as is the 
case in other material forms and parts, 
the closer the tolerances required the 
higher is the cost. Ceramic parts pro- 
duced by extrusion and subsequently 
machined can be held to a tolerance 
of + 1% of the dimension involved. 
Parts manufactured by the wet press 
method have broader tolerances, rang- 
ing from 0.015 to 0.020 in. Often 
small, automatic press parts can be 
produced to a tolerance of 0.025 in. 

In precision work requiring fine 
tolerances of (0.005 in., precision 
grinding is necessary, and this involves 
advance techniques and is expensive. 

For more detailed information on 
tolerances and other design data, refer 
to American Standards Association 
standard C75.2—1943 (superseded by 
JAN-I-8). 
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Ceramics for the Electrical Industry 


The Joint Army-Navy Specification, 
JAN-I-10, covers ceramic insulation 
materials, e.g., steatite, porcelain, glass, 
and glass-bonded mica; these are all 
Class L materials. The various grades 
of Class L ceramic insulating materials 
are as follows: 


Grade Loss Factor 


L-1 0.150 
L-2 0.070 
L-3 0.035 
L-4 0.016 
L-5 0.008 
L-6 0.004 


The dielectric constant of a material 
of any grade shall not exceed 12. 

Normal electrical porcelain would be 
Grade L-3, steatite Grade L-4 or Grade 
L-5. Grade L-4 or better is desirable 
for most high frequency insulation ap- 
plications. 


Electrical Porcelains 


The so-called low-voltage porcelain, 
for general insulation use for 60-cycle, 
110-v. a.c. applications, is basically a 
classical clay-flint-feldspar or nepheline 
syenite body, although pyrophyllite, 
and auxiliary fluxes are sometimes em- 
ployed. When fired cone 10-12 (2300 
to 2390F), the technically vitreous 
product is composed of mullite and 
undissolved quartz, bonded by a glass 
phase. Properties of typical low-voltage 
porcelain are given in Table 3. 

The dry-press process, involving 
pressing (hydraulic presses) of the 
granulated composition, is most used. 
In some cases de-airing is resorted to 
during pressing to give a denser struc- 
ture and, consequently, a stronger body 
on firing. De-airing during pressing has 
found increasing use. De-airing during 
extruding has been practiced for many 
years. 

High-tension porcelain is vitrified, 
a typical composition being: 30 kaolin, 
20 ball clay, 30 feldspar, and 20% 
silica. In order to insure high dielectric 
strength the absorption must be less 
than 0.1%; this ceramic must be suit- 
able for voltages from 500 to the high- 
est attainable. It must also withstand 
extremes of climatic conditions. The 
ware, such as line insulators (pin and 
suspension types) and strain insulators, 
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is glazed in a single-fire with a high 
compression glaze. 

The normal fabricating methods are 
employed, plastic-forming, pressing, 
casting, and hot-pressing (use of a 
heated, rotating internal form tool for 
hollow shapes). 

Electrical porcelain finds use for: 
resistor spools, switch bases, terminal 
blocks, lead-in bushings for trans- 
formers and capacitors, among others, 
as well as insulation for high-voltage 
transmission lines. 


Ceramic Spark-Plug Insulators 


The development of spark-plug in- 
sulators from the early classical bodies 
through the present alumina type 
bodies coincides with the progress made 
in the internal combustion engine and 
fuels. The characteristics of the spark- 
plug insulator, in order of importance, 
are: (1) good dielectric properties at 
elevated temperatures, (2) high dielec- 
tric strength, (3) good thermal con- 
ductivity, (4) good resistance to heat 
shock, (5) high mechanical strength, 
(6) resistance to lead compounds, (7 ) 
low dielectric constant, (8) resistance 
to abrasion, (9) resistance to attack 
by carbon, and (10) low modulus of 
elasticity. 

The earliest spark-plug porcelains 
(similar to classical bodies) contained 
some quartz and feldspar which re- 
sulted in relatively poor thermal en- 
durance and electrical leakage at high 
temperatures. The compositions have 
been progressively altered to meet the 
increasingly more vigorous perform- 
ance requirements imposed by more 
severe thermal and mechanical stresses 
on the insulator. The so-called Mar- 
quardt porcelain replaced quartz by a 
“sillimanite” calcine. In some early 
spark-plug porcelains, the feldspar was 
partially replaced by alkaline earth 
materials, e¢.g., talc, beryl, or calcines. 

During World War I, the Bureau of 
Standards developed the well-known 
No. 152 spark-plug porcelain composed 
of: 20% MgO-A1203-4SiO» (cone 16, 
2642 F calcine), 40% A120, SiO> 
(cone 18, 2705 F calcine), 30% kao- 
lin, and 10% ball clay, thus eliminating 
both the quartz and feldspar as used 
in the earlier classical compositions. 


This body was single-fired at cope 
(2642 F) using a hard porcelain plj 
This development had a great effec; 
the improvement of this type of }, 
by the various spark plug many 
turers. 

Following World War I, most of 
bodies used were either of the my 
or zircon type. The so-called "; 
manite” calcine was found to be p 
lite. The theoretical mullite forma; 
from typical compositions used Pe 
imated: early classical electrical 
lain 34% mullite; World War | _ 
plug porcelain, 43% mullite; and ay 
motive spark-plug porcelain (1939 
70% or more mullite. The milf 
calcine in one case was replaced by 
fused product consisting of mullite a 
a glass, and in another by the ming 
and alusite of the sillimanite group 

The zircon type of spark plug bo 
developed during the same period 
been classified according to the amo 
of zircon added: low, about 209 
medium, 30%; and high, 55 to 60 
Quartz and corundum found use in 
low zircon body, one of the sillimani 
group of minerals in the medium 
The zircon type insulators, havi 
similar physical properties to those 
mullite compositions, found some aut 
motive use but not for the more seve 
requirements. 

The alumina type bodies found g 
plication about 1935 and were us 
almost exclusively for aircraft engist 
in World War II. Such a body is: 
most entirely alumina to which sm 
amounts of flux can be added. Bodi 
containing more than 80% alumi 
(cone 15, 2570 F) and as much as! 
to 97% alumina (cone 28-32, 2939 
3092 F) have been developed. The! 
of a highly sintered soda-free alumi 
instead of the electrically fused dess 
crystalline product has contributed 
this development. The physical chatag 
teristics of this type of insulator we 
greatly superior to those of any 
viously produced. The alumina _ 

y is abrasive and difficult to fa ba 
cate. 

With changes in composition, 
proved manufacturing methods, bet 
kiln refractories and furniture < 
required. The early spark- plug bodié 
were prepared by conventional met 
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| 4s previously noted, the dry blank 
ns being turned to shape on a 
», Finer ground materials, increas- 
elimination of clays with use of 
nic binders and lubricants, and use 
higher firing temperatures followed. 
rious methods of forming non- 
ic bodies, ¢.g., alumina type, have 
a developed such as injection mold- 
and slip-casting in rubber molds 


as ull pellets (spray-dried). In the in- 
eff on molding of alumina spark-plug 
\Gii:.c a thermo-plastic resin and plas- 
vd er are included with the batch, 
MA0UGE ed in the cylinder to plasticizing 
ost of sumeperacure, and injected into cold 
ia ne Itiple capacity dies. The plasticizer 
ed “fm resin are driven off during the 
, be mlmn: Much improvement has been 
ined pined in control of firing. 
J appa Numerous compositions have been 
al PP d including: magnesia, beryllia, 
ny * nel, alumina, chromium and iron 
mn he ' ide, and combinations of these and 


her earth oxides. Typical physical 
d chemical data for a number of 
es of spark-plug bodies are given in 
ble 4. The superior performance of 
alumina type body has resulted in 
present wide acceptance. Besides 
ir principal use as spark plug in- 
ators these bodies have limited ap- 
ations elsewhere, such as in the 
ctronic field, and it is expected that 
eir use will be increased in this and 
her fields in the future. 
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One of the largest users of technical ceramics is the electrical and electronic industry. Here 

shown are but a few of the thousands of different parts made of ceramic insulation materials. 

Some of the more common ceramic electrical parts include switch bases, terminal blocks, 

bushings for transformers and capacitors of all kinds, and insulators. (Courtesy D. M. Steward 
Manufacturing Co.) 


Steatite Or steatitic porcelain is pro- 
xed largely from talc (3MgO.4SiO>.- 
20). Talc acts as a flux but it shortens 
ie firing range, since it decreases the 
“osity of the glass phase. Close fir- 
g control is required for high talcous 
Mies. On firing normally to cone 
13 (2390 to 2462 F) the principal 
ystal phase is clinoenstatite, and cris- 
pbalite is present in lesser amounts. 

lt additions of clay and fluxes are 
itegarded and the crystal develop- 


the se 
me aut 
re seve 


und 4 
re Us 
enging 
dy is 3 
ch sm 
: Bodi 


alumi 





ch as! 2 . 
7930 MOC iS complete, steatite would con- The white molded ceramic part shown at left serves as the body of the assembled rheostat 
The Ja approximately of 83 clinoenstatite at right. (Courtesy Universal Clay Products Co.) 


M 17% cristobalite. As a major con- 
alumni: i , a ss 
1 eo talc acts as a refractory; the Steatite compositions, containing lends itself to rapid accurate produc- 
vated and alkaline earth additions act little or no plastic material, present tion of small parts on automatic 
han luxes to give the glass bond. Both problems in fabrication and have a presses. 
ba vein ccustatite and cristobalite influence short firing range (68F), requiring Steatite is used extensively as insula- 
€ properties, as do the fluxes used. close control. The raw materials are tors for high frequency applications 


ny pia... : ; ae , 
Y PM@ete alkaline earth fluxes affect the ground together, organic binders added, because of its very good mechanical. 


wae mectric properties but not as adverse- and the material granulated. There are and dielectric properties and low 
OS® alkali fluxes (feldspar and nephe- three methods of forming in general power losses at high frequency. The 
— nm syenite). Steatite is given a rapid use: (1) pressing, using automatic or thermal endurance of steatite is poor, 
berm °° preduce a maximum of small hydraulic presses; (2) extruding from _ limiting its application in cases where 

= we Jstals and as a result a stronger body. a hydraulic press with, in most cases, good heat shock is prerequisite. 

bodid Beneral formula for this type ceramic subsequent machining; and (3) slip Tolerance requirements of 1% or 

os 0-90 talc; 0-10 kaolin, and 0-10% casting in plaster molds. Because of its nothing less than 0.005 in. are the ac- 


‘tum carbonate. non-abrasive characteristics, steatite | cepted standards for pressed or ex- 


HOOMBEPTEMBER, 1950 7> 





MATERIALS & METHODS MANUAL 62 



















































truded unglazed steatite parts, but 
special requirements for certain critical 
dimensions, which are more exacting, 
are rather common. These are some- 
times obtained by grinding, and some- 


Klystron vacuum tube elements are silver- 
brazed to high strength, low electric loss ce- 
ramic spacers, which maintain alignment under 
severe service conditions. Such spacers are 
formed at high production rates to as-fired 
tolerances of 0.001 in. (Courtesy Western 
Gold & Platinum Works) 


times by a 100% inspection which dis- _ ites generally comply with grade 
cards the off tolerance pieces. Close or L-5 of JAN-I-10 Specification 
quality control must be maintained Standardized steatite insulator, 
throughout all operations to insure a _ clude: pillar insulators; lead-ip \ 
minimum loss in the final inspection. ings; spreaders and strain insyl,, 
The average properties of steatite tube and coil forms; suppor |, 
for high frequency insulation are com- coupling insulators, caps, crystal ¢, 
pared with other ceramics in Table 3. capacitor stators and rotors; 
The loss factors for commercial steat- spacers and envelopes; and 





Table 3—Properties of Some Technical Ceramics 
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Ceramics form an essential part of many electrical device; 
shown is a time switch in which two white electrical por 
insulators are used. (Courtesy Clay Products Co.) 














Electrical Porcelain 














Steatite Zircon Porcelain Cordierite 





Property 


Low-Voltage 


High-Voltage Insulation Insulation (Porous-type) 


High Frequency High Frequency 








Moisture Absorption, % 
Specific Gravity 


Flexural Strength, Psi. 
Tensile Strength, Psi. 


Compressive Strength, Psi. 


0-1.5 
2.4 
6,000 
4,000 
35,000 












Impact Strength (Ft. Lb./Sq. In.) 
Mohs Hardness 


Thermal Expansion (Linear coeff., 
x 10°, 77-1290F) 


Softening Temperature, F 
Dielectric Strength (Volts/ Mil) 
Dielectric Constant (1 MC.) 
Loss Factor (1 MC.) 
Te Value, F 











0.9 
7.0 


5.2 
2,550 
25 
6.0 








0-0.03 
2.4 
10,500 
6,000 





50,000 85,000 90,000 40,000 


1.5 
7.0 
















Th 


B an 


0-0.02 0-0.01 10-15 
2.6 3.7 _ 
20,000 25,000 8,000 
10,000 12,700 3,500 


















2.0 2.1 0.9 
7.5 8.0 7 









8.9 4.5 : 2.8 








2,625 2,930 2,609 







240 240 | 100 
5.9 9.2 
0.012 
1,290 
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je insulators. sts 

4 grade L-3 steatite is available for 
-hold equipment and appliances. 
qumber of L-4 or L-5 steatites are 
cifically recommended for insula- 
in radio or high frequency circuits, 
- heater Wire Supports in appliances, 
j other applications. Steatites, be- 
. of their high mechanical strength, 
dness and resistance to abrasion, 
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and ease of fabrication, have consid- 
erable promise for many new applica- 
tions. 

Block talc, made from natural stone 
and frequently referred to as lava, was 
formerly used and still is on an experi- 
mental basis for insulators, such as tube 
spacers. It also has been used in the 
past for refractory parts. While readily 
machined, considerable material loss is 





experienced due to faults in the raw 
material. Commercially, the use of this 
material is not feasible since the hand 
machine work involved cannot begin 
to compete with automatic presses, and 
the synthetic bodies, e.g., the alumina 
type, fully meet all performance re- 
quirements. The use of block talc is 
convenient where only a relatively few 
parts are required. 


(According to F. H. Riddle) 


Table 4—Critical-Data Averages for Various Types of Spark-Plug Bodies 




















Alumina 
Magne- 
Property Triaxial*| Steatite | Sillimanite| Zircon | Spinel | sia | 80% | 95% 
Specific Gravity (Gm./Cc.) | 2.4 | oo 2.9 32 | 33 | 35 | 36 
ansile Strength, Psi. | 6,000 | 8500] 10,000 | 12,500 | — | — | 20,000 | 25,000 
mpressive Strength, Psi. | 55,000 | 70,000 | 130,000 | 140,000 | — | — | 205,000 | 290,000 
sdulus of Elasticity (Psi. x 10°°) 12 10 | 16 2a | = — | 35 40 
ific Heat (77 to 212 F) (Cal./Gm.) —_ — | 0.19 | 0.18 10.20 | 0.23 0.19 0.19 
rmal Conductivity (1600 F) (Cal./(Cm. Sec. °C))| 0.003 | 0.006 0.0048 | 0.0055 | 0.0076 0.0107| 0.0085 0.0086 
sefficient of Expansion (77 to 1470 F) (x 10°) | 6.4 8.0 46 | 4.7 | 9.7 13.9 | 8.5 | 8.5 
2 Value (R= 1 Megohm/Cm.*) (°C) 460 640 650 | 660 | 860 | 1060 840 1070 
Dielectric Constant (2 Kc.) 6.5? 5.8? 6.2 6.8 75 10.0 8.4 8.5 
Power Factor (2 Kc.) (%) 0.9? 0.17? 0.47 0.40 0.10 8.0 0.14 0.07 
Loss Factor (2 Ke.) 5.9? 1.0? 2.9 2.7 0.75 | 80.0 1.2 0.6 











lassical porcelain of clay-feldspar-silica 
1000 ke. 





eat Resistant Ceramics for Normal and High Temperature Uses 


ish Thermal Endurance Ceramics 


Thermal endurance (thermal shock) 
San important property in many ap- 
lications where temperature changes 
t gradients are involved, such as in 
rts and fixtures for heat treating, 
ielting and brazing furnaces. The em- 
brical formula developed by Winkel- 
mann and Schott for evaluating the 
hermal endurance of glass has been 
pplied to other ceramics with limited 
hccess. There are other factors in- 
ved, including the ratio of crystal- 
€ to glass phase present, and the 
tess condition in the outer layers or 
the glaze which influence this prop- 
tly to a large degree. 

The effect of the glaze stress condi- 
ln On mechanical strength, thermal 
ndurance and other properties is now 
Well appreciated. Proper “glaze rit” 
omerly implied the absence of “craz- 
%—a defect caused by tensional 
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failure, or of “shivering” (shearing off 
of the glaze under excessive compres- 
sion). The early thought was to have 
the body and glaze of similar thermal 
expansion or contraction so that during 
cooling neither defect would occur. It 
was first recognized (about 1918) that 
the ceramic was much improved by 
formulating the glaze to have lower 
expansion than the body, and to an 
optimum extent, which would not lead 
to shivering under operating practice. 

The physical property which seems 
to govern the thermal endurance of vit- 
rified bodies (not-glazed) is the 
thermal expansion. Where the thermal 
expansion of bodies being composed is 
similar, the mechanical strength tends 
to play an important part. The effect 
of different thermal conductivity, using 
the same size and shape of test speci- 
mens, seems to be a minor one. 

As mentioned previously, steatite, 


which is the principal high-frequency 
ceramic insulation, has poor thermal 
endurance. A definite improvement in 
the thermal endurance of steatite has 
been attained through the introduction 
of barium zirconium silicate (up to 
20% ) in the steatite composition. This 
reduces the thermal expansion without 
affecting the physical and electrical 
properties (grade L-5). Progress has 
been made in increasing the thermal 
endurance of some other commonly 
used ceramics. 

Relative thermal endurance tests on 
a variety of dense commercial ceramic 
compositions proved cordierite to be 
the best, followed in order by zircon, 
sillimanite, alumina, beryllia, electrical 
porcelain, and steatite. The range of 
failure is between 610 F and 320 F to 
water at room temperature. 

Some polycrystalline compositions 
have proved quite interesting from the 
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Crucibles for a variety of applications are among the many refractory shapes made for use 
at high temperatures. (Courtesy Norton Co.) 


Torch melting in a heat resistant ceramic dish. The severe thermal shock, temperatures exceed- 
ing 4000 F, and the need to maintain purity of the metal are some of the factors influencing 
the choice of dish material. (Courtesy Western Gold & Platinum Works) 


standpoint of thermal enduranc , 
ticularly those containing alum 
celsian, and zircon. A numbe; 
relatively new ceramics possess }; 
thermal endurance, ¢.g., compositi 
in the systems, zircon-calcium, zit 
ium, silicate-clay, zircon-alumina, co 
positions in the field of magn, 
spinel, especially those containing fy 
10 to 20% silica, and some ith; 
aluminum silicates. Two areas of neg 
tive thermal expansion have |, 
found in the lithia-alumina-silica , 
tem when compositions are prepa, 
as ceramic bodies. The thermal ex 

sion ranges from zero to —0.38% | 
tween room temperature and 1299 
Several compositions have beep { 
veloped which exhibit no change 
size up to 1075 F. Compositions }, 
ing low negative thermal expansi 
proved to have the highest thermal ¢ 
durance, withstanding repeat 
quenchings from 1995 F to water 
room temperature. Some ceramics 
this system are now commercis 
available. 


A limited number of applicatioj 


require a ceramic possessing hi 
thermal conductivity, but these m 
become increasingly more impor 
with the trend towards miniaturizatig 
requiring greater heat dissipati 
Ceramics containing 80% or m 
beryllium oxide falling within 1 
ternary systems BeO-AloO3-ThO» a 
BeO-Al,O3-ZrOs have extremely hi 
thermal endurance. These bodies, m 
tured within the temperature raj 
2730 to 3090 F, although having @ 
appearance of porcelain, are essenti 

all crystalline. In all cases the therm 
conductivity is decreased as the px 
centage of beryllium oxide in the 

ramic is decreased. Pure beryllit 
oxide porcelain has a thermal @ 
ductivity approximately equal to alut 
inum and roughly five times thatt 
lead. Additions of magnesium oxi 
up to 15%, can be made to reduced 
maturing temperature of the bodié 


Table 5—Thermal Conductivi 
of Materials 





Cal./Sec.! 
Material Sq. Cm/ 
Deg. C/C 





Copper 

Aluminum 0.50 
Pure Beryllium Oxide 42 
Beryllium Oxide Porcelain 0.38 
Brass 26 
Iron 0.16 
Steel a5 
Lead | 0.089 
High Alumina Type Porcelain ).041 
Mullite Type Porcelain ).007 
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thermal conductivities of this type 
i everal other porcelains are com- 
eq with metals in Table 5. 

kyme of these Ceramics possess ex- 
mely high compressive strength. 
. molecular composition, 48BeO.- 
0.2102 plus 4% MgO, fired at 
«5 F, had a compressive strength of 
$000 pst. 


jrite-Type Ceramics 


The manufacture of ceramics high 
crdierite was reported as early as 
»6, Cordierite bodies are character- 
by their excellent thermal endur- 
e derived from their relatively low 
mal expansion (3.0 x 10° or less 
the range 68 to 1110 F). The for- 
ition of cordierite in a ceramic body, 
the ternary system MgO-AlsO3-SiOs, 
murs to a greater or lesser extent over 
markably wide compositional area 
ich varies radically with the firing 


temperature, being largest at about 
2370 F. Increase in firing temperature 
serves to increase individual crystal 
size until the temperature is reached, 
at which cordierite dissociates into 
mullite and a low viscosity melt. 

Three types of cordierite bodies 
have been developed, based on the 
theoretical composition 2MgO.2Alo- 
O3-5SiOz. 

(1) Porous bodies (10 to 15% ab- 
sorption) containing a high percent- 
age of cordierite synthetically formed 
from talc, clay and alumina during fir- 
ing below 680 F. These have relatively 
little mechanical strength, due to lim- 
ited crystalline intergrowth and ab- 
sence of glassy bond. Their use is con- 
fined to those applications in which 
thermal endurance or low thermal ex- 
pansion is the primary requisite, as 
radiant elements in gas heating, elec- 
tric furnace parts, resistor tubes and 
bases, and rheostat rings. Applications 
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as a ceramic dielectric are limited, due 
to its porosity. A typical porous cordi- 
erite composition is 43 talc, 35 clay and 
22% alumina. Fired between cone 
12-14 (2390 to 2534 F), the porosity 
would approximate 12%. 

(2) Low porosity bodies formed 
with synthetic cordierite crystals ob- 
tained from arc furnace melts of the 
required composition and depending 
on recrystallization for the development 
of mechanical strength and low absorp- 
tion. These were developed principally 
for use as refractory brick for furnace 
lining. 

(3) Vitrified bodies (absorption 
less than 0.1%) containing 60% or 
more synthetically formed cordierite 
and depending on the addition of feld- 
spars or calcined materials for glass 
formation below cone 15 (2570 F). 
Dense cordierite bodies find application 
in exposed electrical devices which are 
subjected to thermal variation. 


in-silica ceramic support trays are used by Varian Associates for furnace-brazing of partially assembled Klystron tube and parts. The 
material remains flat at elevated temperatures, and due to its great resistance to thermal shock, permits rapid heating and cooling 


cycles. (Courtesy Western Gold & Platinum Works) 
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One of the many important fields of use of heat resistant ceramics is in induction heating. Pictured here are a group of ceramic pa 
that serve as fixtures for holding objects during the heating and quenching cycle. For such applications, ceramics with high thermal sh 
resistance are chosen. (Courtesy American Lava Corp.) 


Cordierite bodies do not develop a 
dense structure, when prepared from 
the materials usually employed, such as 
talc, clay and alumina. Compositions so 
derived and also with the addition of 
auxiliary fluxes to develop sufficient 
glass phase are not suitable for com- 
mercial production of dense ceramics 
due to too short a firing range. 

A dense cordierite body has been 
developed recently for dielectric use in 
electronic applications. An L-3 grade is 
now being produced commercially on 
a limited scale. This dense cordierite 
body is prepared from clays blended 
with precalcined mixtures of talc, mag- 
nesium carbonate and clay. This type 
body has been further improved dielec- 
trically by the introduction of up to 
5% BagP2QOg to the calcine. A typical 
calcine (2190 F) is 18.5 talc, 458 
magnesium carbonate, and 35.7% kao- 
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lin. This body contains 35 to 50% of 
the calcine, the remainder being clay. 
These dense cordierite ceramics com- 
bine the properties of zero absorption, 
good mechanical strength (12,000 
psi.), high dielectric strength (220 
v./mil), wide firing range (122 to 
140 F) with low thermal expansion 
(0.88 x 10°), and excellent thermal 
endurance derived from a high cordier- 
ite content. 

The glazing of cordierite bodies 
cannot be accomplished with the nor- 
mal type of glazes, which have a ther- 
mal expansion of three or four times 
that of cordierite and, consequently, 
craze badly. The porous cordierite ce- 
ramic readily reacts with the normal 
glaze ingredients. A number of solu- 
tions to the problem have been pro- 
posed, none of which are wholly satis- 
factory. The addition of alkali flux to 


the body to provide for self-glaz 
concurrently narrows the firing ranj 
Some compositions such as fing 
ground Pyrex glass, certain  |ithid 
aluminum silicates and other com 

tions have provided some success. 


Zircon Ceramics 


Zircon (ZrSiO,) has been used 3s 
refractory and has found limited use 
an ingredient of high temperat 
porcelain for many years. Its us 
spark-plug porcelain has been n0( 
elsewhere in this manual. The early 
con porcelains were developed alo 
the lines of classical electrical po 
lain bodies with zircon replacing V4 
ing amounts of the silica conten 

In general, zircon imparts streng! 
low thermal expansion, relatively hif 
thermal conductivity and thermal ¢ 
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ace, and high chemical resistivity 
most ceramic systems. Later, vitri- 
J zircon ceramics have been devel- 
4 using large amounts of zircon, to 
4 are added lesser amounts of clays 
i fuxes Of the alkaline earth type, 
yell as other special fluxes. Typical 
10-12 (2300 to 2390 F) zircon 
lain is produced from: 45 to 60 
on; 15 to 30 clay; and 15 to 30% 
wine earth-zirconium silicate. The 
content may include ball clays, 
sic kaolins, and bentonite. The 
ble silicate fluxes can be calcium-, 
um-, strontium-, or, magnesium- 
onium silicates. 
All methods used in making steatite 
dectrical porcelain can be employed 
making zircon porcelain. Zircon is 


more abrasive and would cause greater 
wear on dies than does steatite. The 
thermal endurance of zircon porcelain 
is superior to steatite and better than 
normal electrical porcelain. These ce- 
ramics are generally L-4 or L-5 in re- 
spect to dielectric loss and should find 
increasing use as ceramic dielectrics. 
The properties of a typical zircon 
porcelain are given in Table 3. 
Zircon has also found increasing 
use in various porous type ceramics for 
applications requiring high thermal en- 
durance. The so-called Carteret zircon 
(8% absorption) has been used for a 
number of years for high temperature 
metal casting. This material exhibits 
unusual resistance to thermal shock 
and is also unique in that it can be 
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machined within final precision toler- 
ances at a preliminary stage in its 
manufacture. 

Zirconia finds use in refractory 
porcelains and refractory cements. The 
normally poor heat shock resistance of 
zirconia is attributed to large and rapid 
crystal inversions at approximately 
1830 F. The latter can be suppressed 
through formation of solid solutions 
with, e.g., 8 to 12% calcium oxide or a 
combination of 6 calcium oxide and 
4% magnesium oxide, thus producing 
“stabilized” zirconia. 


Refractory Ceramics 


It is not intended to include here a 
discussion of refractories as required 


mics, because of their refractory properties, are ideally suited for applications involving high temperatures. Their uses in the elevated 
erature field include radiant elements and tips in gas heating, electric furnace parts, resistor tubes and refractory porcelain for pyrometer 


1950 


EPTEMBER, 


tubes. (Courtesy American Lava Corp.) 
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| for furnaces and kilns, but only certain of the thermocouple (kiln atmospheric ture changes as well as corrosive chemmsoneW 
i special ceramics, e.g., refractory porce- protection) and permit, at the same cal action. vs; a 
| lain for pyrometer tubes, and porous _ time, an accurate reading of the tem- A number of the refractory cerapiimmh (oft 
L | bodies for radiant heaters. perature. The porcelain must be re- widely used are porous bodies jimmy {oY 
The classical refractory porcelain  fractory at the highest temperature en- —_ porous cordierite body has been emo’. 1¢ 
body maturing at cone 16 (2642 F) countered, be impervious to the kiln sively used for heating elements, ¢ ed iN 
was prepared from: ball clay, 159%; atmosphere, and have the necessary § mocouple insulators and burner jap PfOV' 
kaolin, 40%; and a refractory constitu- mechanical strength. High clay content and for refractory applications, ec, ae ICS. - 
ent, 45%. The latter may be calcined —_ bodies are generally used of the Mar- ditions of materials such as zigcqameeision ! 
kaolin, alundum, kyanite, sillimanite,  quardt type, a portion of the clay or mullite, silicon carbide have been mgmge™’ © 
or others. This type ceramic has good alumina as introduced being calcined. to this type body for some uses to fmne US 
thermal endurance and has been widely Chemical porcelains referred to later, | crease refractoriness. Porous zirqammre ¢4"'! 
used. can be considered as refractory porce- bodies as already mentioned are hisiamme!98 
| The refractory porcelain for pyrom- _lains since they withstand high temper- _ refractory, and are useful where hjgge™2!" 
eter tubes must provide for long life atures and withstand sudden tempera- thermal endurance is required, pic. Th 
prection 
pipment 
use it 
firtin; 
ners h: 
ion. P 
bictant t 
s e p acids, 
Ceramics for the Chemical Industry — 
Is ligh 
mg. Fo 
y be 
, Ceramics used in the chemical and _ fittings, pumps, funnels, ducts, fans, | mechanical strength and shock resi acrylic 
process industries are of two main mixers and blungers. ance; (4) constancy in weight f@™memble 
types: chemical porcelain and chemical repeated heating and cooling; and (g@pin-end 
stoneware. Average properties for Chemical Porcelain extremely hard and chemically stalfial flan 
chemical porcelain and stoneware are glaze, when glazed. d for | 
given in Table 6. Chemical porcelain, as used for vari- Chemical porcelain is a high ci liquid 
Chemical porcelain and stoneware, ous laboratory applications, has been composition generally vitrified at « 
like glass, resists all acids except hydro- §_ made for many years from a conven- 14 (2534 F) or higher. The fired Gi wiver 
fluoric. Strong, hot caustic alkalis have tional type of body, as given in Table 1. ramic shows high mullite developmegyensers, 
a slight surface action on this ware. The manufacture of this ceramic in and little or no free quartz. Fabri 
| This universal chemical resistance, with this country started on a large scale tion is accomplished by conventi 
above-mentioned exceptions, explains during World War I. Because of the methods—jiggering, casting, and x 
its many uses in the chemical and nature of its service the essential char- combination of these operations. 
process industries, e.g., tanks, storage | acteristics of chemical porcelain are: glaze is a hard porcelain type genet Ye: 
vessels, reactor chambers, condensers, (1) resistance to chemical attack; (2) applied on the ware in the dry st hd 
filters, sinks, pipes, cooling coils, pipe high thermal endurance; (3) high and single-fired. Much of the suc . 
| attained in the production of chemi is 
| An interesting application of technical ceramics is this wear resistant valve insert for pipelines porcelain is dependent upon close ct 
| handling corrosive liquids. (Courtesy Norton Co.) trol of raw materials and manufact 
1 | ing Operations. 
e : Chemical porcelain is preferred 
™ chemical stoneware except in ceft 
applications where a white, hard 
is desired. Except for large shap 
equipment can be made of either 
ramic. 
Chemical Stoneware ‘a 
Chemical stoneware is a_vitril 
product, one of the oldest of cerail 
wares, which more generally has DO 
| prepared from mixtures of the follo 
ing range of composition: 30 to 70H 
clay, generally a blend of clays; > Hie 
25% feldspar; and 30 to 60°) sili 
Special compositions have been (ie: 
ployed for certain applications, fot Gaiaiy 
ample, where greater thermal endqy 
| ance is needed or for certain spe 
| operations. ate 
82 MATERIALS & METHOOP?TE 





koneware can be classified into two 
<a dense vitrified body for use 
, corrosive liquids, and a less dense 
jy for use in contact with corrosive 
~es, The materials and processes in- 

d in the manufacture of these 
ns provide for relatively inexpensive 
pics. Lhe ceramic is adaptable to 
sion finishing. Large parts can be 
wad to a tolerance of 0.0001 in. 

e usefulness of chemical stone- 
e equipment has been extended by 
ering the exterior surface with 
»manite” resin and woven glass 
vic. This armoring gives physical 
nection tO a piece of stoneware 
yipment which is superior to metal 
yyse it is Corrosion resisting. Pipe 

fittings, valves, towers and con- 
yes have been armored in this 
ion. Permanite pipe is completely 
‘icant throughout to all non-oxidiz- 
acids, alkalies and organic solvents. 
‘forced with a chemical glass fabric, 
s light in weight, yet unusually 
mg. For hydrofluoric acid service it 
y be reinforced with nylon or Or- 
acrylic fabric. It is easy to cut and 
ymble and can be used with either 
inend wrapped or cemented-on- 
al flanged joints. The same fittings 
| for fumes and gases can be used 
liquids. 
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Table 6—Physical Properties of Typical Chemical Stoneware 
and Chemical Porcelain 





Chemical 
Porcelain 


Chemical 
Stoneware 





Specific Gravity 

Flexural Strength, Psi. 

Tensile Strength, Psi. 
Compressive Strength, Psi. 
Modulus of Elasticity x 10°°, Psi. 





Coefficient of Thermal Expansion x 10° (68 to 1110 F) | 5 4 


22 2.5 
6,500 14,000 
2,500 6,000 

80,000 100,000 

| 10 15 














Special Types 


As in other fields, the chemical indus- 
tries have demanded ceramics for some 
applications which must be outstand- 
ing in One or more properties. Certain 
non-plastic materials, e.g., zircon, cor- 
undum, magnesia, silicon carbide and 
crystalline mullite, have been added to 
these ceramics cto obtain desirable 
properties. 

The field of porous bodies covers a 
wide range, with each use presenting 
new requirements. As diaphragms in 
the electrochemical field, they are usual- 
ly very high in non-plastics, which 
may be corundum, mullite, silica, or 
artificial grog. Here permeability, elec- 
trical resistance and strength are most 
important. 


Porous bodies used for filters of 
liquid or gases can be soft fired high 
clay bodies with relatively large pores 
often obtained from burning out of or- 
ganic material purposely added during 
body preparation. 

Recent developments have biought 
about increasing use of glass in chemi- 
cal equipment. Glass piping, of greatly 
improved strength and facility for in- 
stallation, is finding wide application 
in the chemical industries. Glass col- 
umns and unit heat exchangers are 
other examples of interesting new ap- 
plications. Improved design of many 
details of glass-lined steel equipment 
have provided for apparatus which will 
meet operating conditions of higher 
pressure and temperature. 


universal chemical resistance of ceramics is the main reason for their wide use for such applications as tanks, reactor chambers, 
ensers, filters, piping, pumps and mixers. These porous strainer cores illustrate one of the many uses of ceramic bodies in the chem- 
ical and process industries. (Courtesy American Lava Corp.) 
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Special Purpose Ceramics 


Titania Ceramics 


Titanium compounds have been 
used extensively in a wide variety of 
ceramic products. The oxide, as a glaze 
component, provides opacity, improves 
acid resistance, and for some glazes re- 
duces thermal expansion. Acid-resistant 
and superopaque enamels have been 
developed with this material. Titania 
ceramics have been used to some ex- 
tent, as are porcelain ceramics for 
thread guides in the textile industry, 
for parts such as: eyelets, sleeves, 
winder guides, and shuttle pins. 

Without doubt the present most im- 
portant use of titania (rutile) and 
titanate bodies results from the high 
dielectric constant characteristics of 
these materials. Some dielectric con- 
stant values of these materials at ordi- 
nary temperatures are: 


K Value of 

Material Ceramic 
Magnesium titanate 13-17 
Heavy grade TiO: 95-105 
Calcium titanate 150-175 
Strontium titanate 225-250 
Barium titanate 1200-1500 
Barium-strontium titanate 10,000 


A wide choice of available properties 
is provided by titania ceramics, which 
accounts for their general acceptance. 
A few of the applications might be 
mentioned, such as their use in re- 
sistors, capacitors of high capacity and 
small size, trimmers, compensating 
components, wave guides, photoelec- 
tric cells, and substitutes for mica ca- 
pacitors. 


Mica Ceramics 


Glass-bonded mica, produced under 
various trade names, is essentially an 
aggregation of fine mica particles em- 
bedded in a glass matrix. A commonly 
used ratio consists of 60% mica to 
40% glass, the latter generally lead 
borate or lead boro-silicate. It is formed 
by compression molding, pressing a 
preformed blank to the desired shape, 
by transfer molding or by injection 
molding. This material has found many 
applications as panels, shields, sup- 
ports, spacers, and numerous insulating 
parts. 

The extensive mica synthesis pro- 
gram under way has produced a by- 
product which possibly may find ap- 
plication—a polycrystalline material 
formed in the solid state (several hun- 
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dred degrees below the fusion point) 
by pressing the disintegrated synthetic 
fluorine phlogopite at 2190 F using a 
pressure of 700 psi. This material re- 
portedly can be readily machined with 
small loss. Attempts have also been 
made to use pure mica scrap in produc- 
ing sheets; some success has been 
claimed. 


High Temperature Ceramics for 
Mechanical Parts 


One of the important advances in 
recent years has been the development 
of high strength ceramic materials for 
high temperature service, such as in jet 
engines, gas turbines and rockets. This 
development was to be expected, since 
ceramics possess a number of inherent 
advantages over metals. Their melting 
points are, in general, much higher. 
Their bulk density, a property of great 
value in rotating disks and blades, is 
considerably lower. And they are very 
hard and chemically inert, therefore 
more resistant to erosion and corrosion 
and longer lived. 

The development work on high 
strength refractories before World 
War II was rather limited. The best 





Titania ceramics are useful for many special 

purpose applications. They have found wide 

use, for example, in the textile industry for 

thread guides such as eyelets, sleeves, winder 

guides and shuttle pins. Here shown are some 

typical guide parts. (Courtesy American Lava 
Corp.) 


































materials in use industrially were ,, 
mullite and high aluminum yj, 
bodies. These were used for gp 
plugs, furnace bricks, glass melt; . 
tanks, and pyrometer tubes. 

The most important high temps 
ture ceramics at present are compos 
tions that contain combinations of 
fractory oxides of the following ¢ 
ments: beryllium (BeO), aluminy 
(Al,O3), zirconium (ZrOz2), thoriug 
(ThO2), magnesium (MgO), a 
calcium (CaO). Typical bodies 4 
veloped by the Bureau of Standard 
contain large percentages of berylliug 
oxide or zirconium oxide with smalls 
quantities of the oxides of magnesium 
calcium, silicon, titanium or borg 
Older refractory ‘bodies contained large 
proportions of mullite (3A1,0 
2SiO2). These refractory oxides 
generally found in natural ores, such 
silicates of aluminum ( sillimanite, ky 
nite and andalusite), and require vay 
ing degrees of concentration and r 
fining. 

One of the most difficult problems 
overcome in the manufacture of « 
ramic turbine blades is the fabricatio 
of the thin twisted airfoil shapes neces 
sary for high efficiency. Another impor 
tant problem to be overcome is that 0 
fastening a ceramic blade to a met 
disk. Inasmuch as the ceramic mater! 
exhibit no plastic deformation at rood 
temperature, it is impossible to pres 
ceramic blade root into a slot in t 
disk. In addition, from the results 0 
recent tests it appears to be impractic 
to fabricate and utilize a complicate 
blade fastening with small fillets, sud 
as are necessary in the conventiom 
“fir tree” type of root. 

The study of ceramic materials 
just started. There are many facts 00 
cerning basic material properties th 
must still be determined. Future ¢ 
velopments will follow along the list 
of developing new materials with grctt 
er heat shock resistance and strength 4 
temperatures in excess of 2000 F, ai 
developing new manufacturing vec 
niques and methods for mech ranicall 
joining ceramics and metals or cerami 
and ceramics. With developments su“ 
as these, the use of high temperatuls 
ceramic materials will continue t0 @ 
pand in the future. | 
[For additional information on hi! 
temperature ceramics, see MATERIA 
& METHODS, Jan. 1948, p. 65—! 
Editors. | 
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MATERIALS DATA SHEET 


Wrought Tin and Aluminum Brasses 
Typical Properties and Uses 


COMPOSITION 


PHYSICAL PROPERTIES : 
Density, Lb./Cu. In. 
Melting Range, F 
Thermal Cond., Btu./Hr./Sq. Ft./Ft./deg. F, 
@ 68 F 
Coeff. of Exp. per deg. F (68-572 F) 
Spec. Ht., Btu./Lb./deg. F @ 68 F 
Elec. Res., Microhm-Cm. @ 68 F (Annealed) 


IMECHANICAL PROPERTIES 

Mod. of Elasticity in Tension, Psi. 

Tensile Str., 1000 Psi.: 
?Annealed 
Quarter-Hard 
Halt-Hard 

Vield Str., 1000 Psi.: 
Annealed 
Quarter-Hard 
Half-Hard 

Elongation in 2 In., 
Annealed 
Quarter-Hard 
Half-Hard 

Hardness, Rockwell: 
Annealed 
Quarter-Hard 
Halt-Hard 

Shear Str., 1000 Psi.: 
Annealed 
Quarter-Hard 
Half-Hard 


FABRICATING PROPERTIES: 
Capacity for Being Cold Worked 
Capacity for Being Hot Worked 
Hot Working Range, F 
Annealing Temp., F 
Machinability Index (Free Cutting Brass—100) 
Joining Characteristics: 
Soft Soldering 
Silver Alloy Brazing 
Oxyacetylene Welding 
Carbon Arc Welding 
Resistance Welding 

Common Fabrication Processes: 


%: 


Admiralty 


Naval Brass 





Cu, 70.0-73.0 
Sn, 0.9-1.2 
As, Sb, or P 
....0.10 max. 
Zn, remainder 


Leaded 
Naval Brass 


Manganese 
Bronze (A) 


Cu, 59.0-62.0 |Cu, 59.0-62.0 | Cu, 57.0-60.0 


Sn, 0.5-1.0 
Zn, remainder 


Pb, 1.25-2.25 
Sn, 0.5-1.0 
Zn, remainder 


Fe, 0.8-2.0 
Sn, 0.5-1.5 
Mn, 0.5 max. 


Zn, remainder 





0.308 
1650-1720 


64 
11.2 x 10°° 
0.09 

6.9 


0.304 
1630-1650 


67 
11.8x 107° 
0.09 





6.6 


0.305 
1630-1650 


67 
11.8x 107° 
0.09 

6.6 





0.302 
1590-1630 


61 
11.8 x 10°° 
0.09 

7.2 





| bending, 





CORROSION RESISTANCE 


16.0 x 10° 
53.0 


Excellent 
Fair 
1200-1450 
800-1100 

30 


Excellent 
Good 
Good 

Fair 
Fair 
Forming and 


machin- 
ing. 


15.0x 10° 


57.0 
69.0 
75.0 


25.0 
46.0 
53.0 


47 
27 
20 


55B 
78B 
82B 


40.0 
43.0 
44.0 


15.0x 10° 


57.0 
69.0 
75.0 


25.0 
46.0 
53.0 


40 
20 
15 


55B 
78B 
82B 


36.0 
39.0 
40.0 _ 





Fair 
Excellent 
1200-1500 
800-1100 

30 


Excellent 
Good 
Good 

Fair 
Fair 


Blanking, drawing, 


forming and bend- 
ing, heading and 
upsetting, hot forg- 
|ing and pressing, 
hot heading and 


| upsetting, shearing. 








Poor 
Good 
1200-1400 
800-1100 

70 


Excellent 
Good 
Fair 
Poor 
Poor 
Hot forging 


and pressing, 
machining. 








| 





15.0x 10° 


65.0 
77.0 
84.0 


30.0 
45.0 
60.0 


33 
23 
19 


65B 
83B 
90 B 


42.0 
47.0 
48.0 
Poor 
Excellent 
1150-1450 
800-1100 
30 


Excellent 
Good 
Good 

Fair 
Good 


Hot forging 
and pressing, hot 
heading and up- 
setting. 








| 
| 


Aluminum 
Brass 


Cu, 76.0-79.0 
Al, 1.75-2.5 
As, Sb, or P 
....0.10 max. 
Zn, remainder 


0.301 
1710-1780 


031 
009. 
7.5 


16.0 x 10° 
60.0 


Excellent 
Fair 
1400-1600 
800-1100 

30 


Good 
Good 
Good 
Good 
Good 


Forming 
bending. 


and 





Good resistance to industrial, rural and marine atmospheres; 


gases and sea water. Fairly good resistance to weak bases. 


petroleum products, alcohols, dry 


Resistance to some weak bases and weak organic acids but genérally poor resistance to most 


| acids and strong bases. Also, poor resistance to solutions of cyanides and ammonium com- 
pounds. Resistant to dezincification, with the addition of arsenic, antimony and phosphorus 
in Admiralty and Aluminum Brass greatly increasi this resistance. 


Plate, wire, tube. | Rolled strip, rolled | Drawn bar, rod, | Rod, shapes. 
and drawn bar, | shapes. 
plate, rod, tube, 
shapes. 
Aircraft turn- 
buckle barrels, 
balls, bolts, ma- 
rine hardware, 
nuts, propeller bodies, welding 
shafts, rivets, rods. 
structural uses, 
valve stems, con- 
denser plates, 
welding rods. 





COMMON FORMS Tube. 











Condenser, evapo- 
rator and heat ex- 
changer tubes, 
condenser tube 
plates, distiller 
tubes, ferrules. 





TYPICAL USES Condenser, evapo- 
rator and heat ex- 
changer tubes, 
distiller tubes, 


ferrules. 


disks, 
pump rods, 
shafting, balls, 
valve stems, and 


Marine hard- | Clutch 
ware, screw ma- 
chine products, 


valve stems. 
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al properties are based on 1-in. section dia. Values for Admiralty and Aluminum Brass apply to tube; other values apply to rod. 
nce’ properties represent those of softest tempers used commercially. Annealed tempers must be specified by grain size. 
ength for 0.5% extension under load. 


Prepared with the assistance of the Copper & Brass Research Assn. 








Ask a BeW 
Tube Representative = 


You may be paying more than you should for your 
mechanical or pressure tubing . . . or both... 


oe 


simply because of your purchasing procedure. 


FOR EXAMPLE: Ordering larger quantities at Jonger intervals may 

result in lower unit cost because the savings in manufacture, handling, and 
shipment of such orders are passed on to the customer. Further, you simplify 
paper work and provide an inventory against your unscheduled production 
demands . . . at a saving. 

Because B&W Tube Representatives are factory trained in “tube 

technics”, they are able to help you uncover new 

economies in the purchase and uses of B&W 


Mechanical and Pressure Tubing. 


THE BABCOCK & WILCOX TUBE COMPANY 
General Offices: Beaver Falls, Pa. 


Plants: Alliance, Ohio, and Beaver Falls, Pa. 
Sales Offices: Alliance, Ohio * Beaver Falls, Pa. * Boston 16, Mass. 

Chicago 3, Ill. * Cleveland 14, Ohio * Denver 2, Colo. * Detroit 26, Mich. 
Houston 2, Texas * Los Angeles 15, Calif. © New York 16, N. Y¥. © Philadelphia 2, Pa. 
St. Lovis 1, Mo. ® San Francisco 3, Calif. * Syracuse 2, N. Y. 

Toronto, Ontario * Tulsa 3, Okla. * Vancouver, British Columbia 
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MATERIALS DATA SHEET 


Nickel-Chromium-Molybdenum Steels 


AISI TYPE 4317 4320 4337 4340 


COMPOSITION C, 0.15-0.20 C, 0.17-0.22 C, 0.35-0.40 C, 0.38-0.43 

Mn, 0.45-0.65 Mn, 0.45-0.65 Mn, 0.60-0.80 Mn, 0.60-0.80 
Ni, 1.65-2.00 Ni, 1.62-2.00 Ni, 1.65-2.00 Ni, 1.65-2.00 
Cr, 0.40-0.60 Cr, 0.40-0.60 Cr, 0.70-0.90 Cr, 0.70-0.90 
Mo, 0.20-0.30 Mo, 0.20-0.30 Mo, 0.20-0.30 Mo, 0.20-0.30 








PHYSICAL PROPERTIES 
Density, Lb./Cu. In. 0.283 0.283 0.283 0.283 
Melting Point (Approx.), F 2750 2750 2740 
Thermal Cond., Btu./Hr./Sq. Ft./In./Deg. F, 

@ 120 F 260 
Coeff. of Exp. per Deg. F: | 

0 to 200 F ; : | : ; . 6.3 x 107° 

0 to 1200 F ‘ ‘ | 8.1 x 10°° 
Spec. Ht., Btu./Lb./Deg. F: 0.107 
Elect. Res., Microhm-Cm.: 

at 120 F 2 | 30 

at 570 F 4 4 | 48 
Magnetic Properties Magnetic Magnetic Magnetic Magnetic 


MECHANICAL PROPERTIES 
Mod. of Elasticity in Tension, Psi. 29-30 x 10° 29-30 x 10° 29-30 x 10° 29-30 x 10° 
Tensile Str., 1000 Psi.: 

As Rolled 122.0 134.0 180.0 192.0 
ig ge omer 95.0 | 98.0 | 115.0 119.0 
ard. emp. ‘ ‘ ‘ 210.0 220.0 
Hard. & Temp. @ 1200 F* 160.0 180.0 140.0 150.0 
Yield Str., 1000 Psi.: 
As Rolled 99.0 102.0 141.0 147.0 
Annealed 77.0 | 89.0 96.0 99.0 
Hard. & Temp. @ 800 F' 130.0? 4.0? 190.0 200.0 
Hard. & Temp. @ 1200 F | 154. 120.0 130.0 
Elongation in 2 in., %: | 
As Rolled 19 | 17 9 
Annealed 25 23 | 17 
Hard. & Temp. @ 800 F* 17? 15? 12 




















Hard. & Temp. @ 1200 F* 
Reduction of Area, %: 
As Rolled 47 43 
Annealed 54 | 52 
Hard. & Temp. @ 800 F* | 50? 50 
Hard. & Temp. @ 1200 F’ 
Hardness, Bhn.: 
As Rolled 265 365 
Annealed 195 230 
Hard. & Temp. @ 800 F* 360? 435 
Hard. & Temp. @ 1200 F* 300 
Impact Str., Izod., Ft.-Lb.: | 
Hard. & Temp. @ 800 F* 40? | 322 18 
Hard. & Temp. @ 1200 F* 75 


FABRICATING PROPERTIES | | | 
Annealing Temp., F 1550-1600 1550-1600 1550-1600 | 1550-1600 
Hardening Temp., F | 1525-1575 1525-1575 1475-1550 | 1475-1550 
Max. Hot Working Temp., F | 2300 2300 2300 2300 
Machinability Index (AIS! B1112 — 100) 55 51 51 51 
Weldability: All grades are readily weldable by oxyacetylene, inert arc and electrical resistance 
methods. Preheating desirable for AISI 4337 and 4340. 


CORROSION RESISTANCE | These steels have better corrosion resistance than the plain carbon steels. 























AVAILABLE FORMS | These steels are usually supplied as bars, forgings, tubing and billets, but can be 
| obtained in all steel mill forms. 








USES | Heavy-duty carburized parts such as | Heavy-duty, high-strength applications, 
| gears, bearing races. | particularly in sections over about 114 
| | in. thick. Gears, aircraft tubing, shafts, 

| heavy forgings, churn drills, etc. 


NOTES: 1 Properties after heat treatment are based upon an oil quench and 1-in. round bars. 
2 These are core properties of pseudo-carburized I-in. bars, tempered at 300 F. 


Prepared with the assistance of the International Nickel Co. 
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NEW... 


16-Page Booklet 
on PLEXIGLAS 


Molding Powders 


Send for your copy 


Specially prepared for plastics molders, 
this file-size booklet summarizes the 
up-to-date information you need on 


acrylic molding powders. 


Its 16 concise, readable pages—fully 
illustrated with photographs and draw- 
ings—include a complete 2-page tabular 
digest of PLExiIcLAs physical proper- 
ties, as well as helpful pointers on the 
application of specific PLEXIGLAS 


Molding Powders to various types of jobs. 


For easier, more economical molding of 
industrial and automotive parts, signs 
and sign letters, household decorations 
and accessories—it will pay you to 
have on file this handy guide and refer- 
ence booklet. A request on your 
business letterhead will bring you 


your free copy. 


Write to Department MM 


Piexicas is a trade-mark, Reg. U. S. Pat. Off. and in principal foreign countries, 


CHEMICALS FOR INDUSTRY 








COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Representatives in principal foreign countries 
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Canadian Distributor: 
Crystal Glass & Plastics, 
Lted., 54 Duke Street, 
Toronto, Ontario. 














New Materials and Equipment 



































Glass-Fiber Tube 


Designed as a replacement for steel and 
other critical war metals in many com- 
mercial applications, a new glass-fiber tube 
and pipe material is now being manufac- 
tured by United States Plywood Corp., 55 
West 44 St., New York 18. 





Glasu eld, a glass-fiber tube and pipe ma- 
tertal, 1s designed as a replacement for steel 
and other critical war metals. 


This new product, known as Glasweld, is 
claimed to have the strength of steel and 
to be rust and corrosion proof. Glass fibers, 
in the form of cloth, mat or tape, are bonded 
with resins in the production of Glasweld, 
Making it impervious to extreme heat, chem- 
ical ction and sledgehammer blows, ac- 
cording to the manufacturer. 
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Glasweld is already being used by the 
U. S. Army, and in structural and electrical 
fields, where its light weight, good electrical 
properties and high strength factor have 
proved advantageous. 


Glass Fiber Insulation 


A new braided fiberglas tubing and sleev- 
ing claimed to have superior physical and 
dielectric properties at a price comparable 
to ordinary cotton or rayon-base insulations 
has been announced by Bently, Harris Mfg. 
Co., Conshohocken, Pa. 

Known as BH 649, the new product is 
said to stand up under the roughest knotting 
and twisting without sign of insulation 
breakdown. It will not support combustion 
and cuts clean, making wire threading easy. 
BH 649 will withstand temperatures of 450 
F for 60 min. and 220 F for 96 hr. with 
practically no physical change or loss of 
dielectric strength. 

Expected uses range from radio and tele- 
vision sets to mechanical counters and com- 
plicated switchboards. 
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Hard Facing Electrode 


A hard facing electrode which deposits a 
bead having a hardness of Rockwell C 63-68 
has been announced by Eutectic Welding 
Alloys Corp., 40 Worth St., New York 13. 

Named EutecTrode 10, the electrode is 
claimed to be well suited to the hard-facing 
of such items as roller cams, rolling dies 
and pulverizing rollers. Furthermore, it is 
claimed that EutecTrode 10 will not become 
soft and lose its strength at elevated tem- 
peratures and that its red hardness is above 
that of most conventional alloys. 


Plastic Roofing 


New translucent, fiber glass-reinforced 
plastic Corrulux sheets for industrial roofing 
are being distributed by Levinson Steel Sales 
Co., 33 Pride St., Pittsburgh, Pa. 

Designed to provide more adequate and 
economical lighting in warehouses and 
plants, these plastic sheets can be installed 
like any other roofing, requiring no extra 
labor or equipment. It can be nailed, bolted 
or strapped without using special framing 
or flashing, according to the manufacturer. 
Corrulux is said to be water resistant and 
unbreakable, and to provide cool storage and 
working conditions. 


New Electrical Insulation 


Development of a new electrical insula- 
tion which is reported to last ten times as 
long as conventional insulations under se- 
vere electrical stress has been announced by 
Westinghouse Electric Corp., 306 Fourth 
Ave., Pittsburgh 30: 

Called Thermalastic, the new insulation 
consists of mica flakes embedded in tough, 
heat-resistant synthetic resin which possesses 
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(CONTINUED) 


sufficient strength at operating temperatures 
to expand and contract with the coils of 
large electric generators. 

Under heat, Thermalastic is said to ex- 
pand only one-fourth as much as asphalt- 
bonded insulation. At 212 F, it has 30 
times the tensile strength of conventional 
insulations. Other advantages claimed by 
the manufacturer are that Thermalastic’s 
insulation losses are 709% less and its 
electrical strength 209% greater than those 
of ordinary electric insulators. 


Plastic Electrical Insulation 


Development of a plastic electrical insu- 
lation that will not support combustion 


has been revealed by E. 1. du Pont de 
Nemours and Co. (Inc.), of Wilmington, 
Del. 

Known as Rulan flame-retardant plastic, 
its electrical properties approach those of 
polythene, one of the best insulating ma- 
terials known. But, while flammability has 
been a characteristic disadvantage of plastics 
with good electrical properties, tests with 
Rulan are said to show that it will not burn 
after the flame has been removed. In addi- 
tion, these tests indicate that “Rulan” will 
not drip when molten, an important advan- 
tage because of the possibility of hot plastic 
drippings starting fires. 

Rulan has a power factor, over a wide 
range of frequencies, of 0.002, compared 
with 0.0002 for polythene and a dielectric 
constant of 2.7, compared with that of less 
than 2.5 for polythene. 
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Stainless Steel Bellows 


Stainless steel bellows said to be especially 
suitable for applications of control devices 


A complete range of sizes is available in 
Chicago Metal Hose stainless steel bellows. 


and instrumentation, are-now available in a 
complete range of sizes from Chicago Metal 
Hose Corp., Maywood, IIl. 

Designed to overcome problems of pres- 


sure, high and low temperatures and cor- 
rosion, they are used for regulators, valves, 
steam traps, shaft seals, expansion connec- 
tions and flexible connectors in cases of 
misalignment. 


Insulated Grommet 


Automotiwe Rubber Co., Inc., 8601 Ep- 
worth Blvd., Detroit 4, has announced a 
newly - designed, metal-formed grommet 
completely covered with rubber. The grom- 
met, called the ARCO Sta-Put Series 3120, 
is designed for insulating blanked holes in 
metal to prevent cutting, chafing, shorting 
and rattling of wires, cables, conduit and 
tubing which pass through the holes. 

Principal advantages of the Sta-Put grom- 
met are said to be its easy and rapid in- 
stallment. In addition, it is claimed that it 
will not loosen or pull out, exposing the 
sharp edges of the blanked metal. 


Larger Seamless Tube 


An increase in the size range of its seam. 
less steel tubing has been announced by the 
Babcock & Wilcox Tube Co., Beaver Falj, 
Pa. Seamless hot finished tubing can poy 
be furnished in outside diameters UP to 
95% in., while seamless cold drawn tubing 
is available in outside diameters yp ty 


87% in. 


Cast Hard Facing Inserts 


Development of Colmonoy hard facing 
alloy cast inserts for chuck jaws has been 
announced by Diamonds and Tool:, Inc, 
19345 John R. St., Detroit 3, Mich. 

Available separately or as a complete jaw 
with the Colmonoy inserts ground in place, 
these inserts are said to give longer service 
with greater accuracy than tool steel jaws, 


Colmonoy hard facing alloy cast imserts give 
this chuck jaw longer life and greater 
accuracy. 


Furthermore, when the inserts become worn, 
new ones can be set into place by silver 
soldering after the jaw has been heated and 
the old ones removed. Heat treating of the 
jaws, of course, is eliminated by the use o! 
the Colmonoy inserts. 


Brazed Metal Strip 


Nonferrous metal strip, laminated on one 
or both sides with a layer of silver brazing 
alloy, is now available from the Rolled 
Plate Div. of the American Silver Co., In¢., 
Flushing, N. Y. 

Manufactured by a process called Braze- 
clad, in which silver brazing alloy is diffuse¢ 
into the parent metal at the supplier's piant, 
this metal strip is claimed to eliminate the 
necessity of using rings, washers, pre-formed 
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SEVEN STRONG 
REASONS explain the 
trend to N-A-X HIGH- 
TENSILE steel in the 
HIGH-TENSILE STEEL manufacture of commer- 


cial vehicles. 





GREAT LAKES STEEL CORPORATION ics. “ont or wxrionacstestconporanon 
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* Type 347 24%” x 123” x 123” Pattern size weight of plate 13,000 pounds. 


edium large 
hays STEEL PLATE 


by G- O- CARLSON 


Many orders such as the above can be filled without 
depleting Carlson’s vast stocks — where stainless steel 
plates of chemical industry quality are on hand at all 
times to fill your requirements for plates in any size and 
in all analyses. 

This “medium-large” rectangle, Type 347, 24” x 123” 
x 123” was pattern cut to customer specifications and a 
13,000 pound stainless steel plate was delivered on sched- 
ule in the most economical form for final fabrication. 

Whether you prefer your stainless steel plate as-rolled 
or unerringly pattern cut to specifications, it will pay you 
to place your next order with G. O. Carlson, Inc. Stain- 
less steel is our only business... . 


’ CARLSON, wc 


Stainless Steels Exclusively 
200 Marshalton Road, Thorndale, Pa. 





PLATES e FORGINGS e BILLETS e BARS e SHEETS (No. 1 Finish ) 
District Sales Offices and Warehouse Distributors in Principal! Cities 


New Materials 
and Equipment 


special shapes and other forms of silver 
brazing alloy currently used in metal join. 
ing. Since the entire joint surface of the 
parent metal is pre-diffused with silver 
brazing alloy, voids caused by dry spots and 
oxide islands are eliminated. 

Braze-clad metals can be blanked 





YW Yl y 
AVN 


Braze-Clad insures good joints n knife 
handles and other shell-like parts. 


stamped and drawn in the usual manner, 
whether clad on one or both sides or in 
inlaid stripes. Extremely ductile, the brazing 
alloy follows the contours of the forming 
dies, yet presents a specified bonding thick 
ness at all times. 

Typical applications of Braze-clad metals 
include hollow handles for cutlery and sil: 
verware, cap-on-rod joints, hidden joints, 
seamed tubes and the joining of irregularly 
shaped parts. 


“T” Section Inconel 


Availability of hot-rolled Inconel 
equal “T” sections has been announced 
the International Nickel Co., Inc., 67 Wal 
St., New York. The “T” sections are made 
in lengths up to 15 ft. in a standard size 
14 by 14% by \ in. and weigh approx: 
mately 234 Ib. per ft. 

Intended to provide manufacturers 
furnaces and other high temperature equi} 
ment with ready-made and uniform struc 
tural parts, the section can be welded 
riveted, or otherwise jeined without diff- 
culty. 


Corrosion-Proof Instrument Tubing 


A new corrosion-proof instrument tubing 
made of metal with a 1/32-in. coat 
extruded thermoplastic has been ann 
by Samuel Moore & Co., Mantua, Ohi 

Known as Dekoron tubing, it is claimec 
to be especially useful where a corrosiv' 
atmosphere is encountered, the plastic coat 
ing being immune to moisture, salt air, ous; 
acids and alkalies. In addition, the ting 
has the advantage of being easily bent, like 


MATERIALS & METHODS 
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(OTHER Nachine Too! Made Better 





The modern streamlined production tools like the Super 
Service Uprights (Fig. 1), manufactured by Cincinnati 
Bickford Tool Company, Cincinnati, Ohio, are built with 
many Meehanite castings. All of the truly vital castings 
are Meehanite metal. A few are illustrated. 

In the manufacture and sale of a machine tool of this 
type it is a long road between the drawing board and the 
customers’ production floor. The correct specification of 
proper materials for component parts to translate maxi- 


(Fig. 1) 


mum design superiority into product superiority, is of 
major importance. That is why wherever quality products 
are built; where better engineering properties combined 
with uniformity and repeated dependability are required,— 
Meehanite castings are specified and insisted upon. 

Take advantage of Meehanite engineering service—send 
your blueprints for analysis and specific recommendation 
to the foundries listed below. 


Take Your Casting Problems To A MEEHANITE Foundry! 


American Brake Shoe Co.....................cccccccccccccseeseseesee Mahwah, New Jersey 
The American Laundry Machinery Co............................Rochester, New York 
Atlas Foundry Co.......... ee Ai Detroit, Michigan 
Banner Iron Works....................... Se ccsssvssveveee. dt. Louis, Missouri 
Barnett Foundry & Machine Co.................. _.....Mfvington, New Jersey 
gy Oe eens Hastings, Mich. and Toledo, 0. 
Builders Iron Foundry, Ine.........:............-.. -.+s-Providence, Rhode Island 
fH A aE at Birmingham, Alabama 
The Cooper-Bessemer Corp................... Mt. Vernon, Ohio and Grove City, Pa. 
Farrel-Birmingham Co., I0...................co-.ccessseesseeeeeoee Ansonia, Connecticut 
Florence Pipe Foundry & Machine Co...........................00 Florence, New Jersey 
Fulton Foundry & Machine Co., Im¢....0.............cce-cccccccseveeoee Cleveland, Ohio 
Genera! Foundry & Manufacturing Co. sccseescesseseeseseeeeeee FUE, Michigan 
Greenlee Foundry Co...... SL csanecinel Chicago, Ilinois 
The Homilton Foundry & Marchine CO... ocveocneee Hamilton, Ohio 
Johnstone Foundries, Inc.................... iw Grove City, Pennsylvania 
Kanawha Manufacturing C0................sccss Charleston, West Virginia 


Koehring Co............ pets) a ois aoe Milwaukee, Wisconsin 
Lincoln Foundry Corp... cccceeeecceeeeeeeeees Los Angeles, California 
ee hati scihotsice Adit Zajkdodeabdicdc, .ickulecribeuabedaventinaieaae Orillia, Ontario 
SS Ee ee Hamilton, Ontario 
The Henry Perkins Co. A Se .....Bridgewater, Massachusetts 
Pohiman Foundry Co., Ime... eee Buffalo, New York 
The Prescott Co..... sossesessssesesveseseeseseeeee Menominee, Michigan 
Rosedale Foundry & Machine Co... Riss sneds sssscsssseseeeeshlftsburgh, Pennsylvania 
Ross-Meehan Foundries 2.0... ee eeeceeseeeeseees Chattanooga, Tennessee 
EE en TT nny ne Dover, Ohio 
ee ED Indianapolis, Ind. 
Standard Foundry Co... cn. Worcester, Massachusetts 
The Stearns-Roger Manufacturing Co. a .... Denver, Colorado 
Traylor Engineering & Mfg. Co. Allentown, Pennsylvania 
Valley Iron Works, Inc. seikasanen staan St. Paul, Minnesota 
Vulcan Foundry Co................ eee Oakland, California 
Warren Foundry & Pipe Corporation Be ae Phillipsburg, New Jersey 


“This advertisement sponsored by foundries listed above.” 
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MEEHANITE. PERSHING SQUARE BUILDING + NEW ROCHELLE, N. 





























HOT ROLLED + COLD ROLLED 
GALVANIZED + ELECTRICAL 
ALUMINUM + STAINLESS - ETC. 











Plates 
See ETEEL * STAINLESS 


* FLOOR PLATES 


“Diversified stocks”... 


.-- that’s only one of the things 


we mean by Service Plus! 


@ Many of our customers think of United States Steel Supply as the “depart- 
ment store” of the steel industry. That’s exactly what we aim to be... a 
source of supply that carries a diversified stock of steel, aluminum, tools, 
equipment and machinery so that customers’ requirements can be met. 
Customers who have shopped around come back to us with comments like 
these: “Only place we could find what we wanted.” “We were hunting an 
odd size .. . you had it!” 

You can depend on us for more than diversified stocks, however. Service 
Plus means prompt delivery, and instant, courteous attention to any problems 
you have involving material selection. It means You’re the Boss and we’re 
going to do our best to keep you satisfied. 





BARS - PLATES - FLOOR PLATE - STRUCTURALS - SHEETS - STRIP 
REINFORCING BARS - STAINLESS - ALLOY STEELS - ALUMINUM 
TOOLS - EQUIPMENT - MACHINERY 


UNITED STATES STEEL 4 
SUPPLY COMPANY Vs 


Warehouses and Sales Offices: 
BALTIMORE - BOSTON « CHICAGO «+ CLEVELAND - LOS ANGELES 
MILWAUKEE - MOLINE, ILL. - NEWARK - PITTSBURGH - PORTLAND, ORE, 
SAN FRANCISCO - SEATTLE - ST.LOUIS + TWIN CITY (ST. PAUL) 
Sales Offices: INDIANAPOLIS « KANSAS CITY,MO. + PHILADELPHIA 
ROCKFORD, ILL. - TOLEDO - TULSA YOUNGSTOWN 
Headavarters Offices: 208 S. La Salle St.—Chicago 4 lil. 
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and Equipment 


ordinary copper tubing, while the plastic — 
coating can serve as color coding for the 
line. 


Coatings & Finishes 





Protective Coating Steel 


Flame spraying of polyethylene coating 
on steel tanks, tank cars amd processing 
equipment has been perfected by Houghton 
Laboratories, Orlean, N. Y. Claimed to give 
greatly improved corrosion protection, the 
Houghton flame spray process uses no sol- 
vents and applies coatings from 1/32 to 4 
in. thick. 

After the surface has been sand blasted, 
polyethylene in powder form is blown 
through specially designed flame spray 
equipment. Deposited on the surface in 
melted form, the polyethylene sets up a 
tough, non-porous film with high resistance 
to most chemicals and corrosive materials. 

According to the manufacturer, this 
method of applying protective coatings 
eliminates danger of pin holes and other 
defects which might. permit corrosion to 
start. The resulting odorless, taste-free, non- 
toxic coating is recommended for use in 
chemical, food, petroleum and metal work- 
ing industries wherever severe corrosion 
problems exist. 


Hammer Finish 


A one-coat hammer-effect finish which 
can be sprayed on metal parts at the same 
pressure as regular enamels has been de 
veloped by United Lacquer Manufacturing 
Corp., 1001 W. Elizabeth Ave., Linden, 
N. J. 

This coating, called Un-i-loid, products 
a hammer effect with a smooth, lustrous 
appearance immediately upon spraying. lt 
is said to be readily reproducible. Baking 
time is 300 F for 20 min. in a gas oven of 
8 min. under infra-red lights. 

Un-i-loid is available in a full range of 
colors in either a bake or air-dry finish. The 
air-dry type is dust-free within a few mit 
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MACHINE PARTS 





THREAD GUIDES HELIARC WELDING TIPS 






Your use may be similar to, or complete- 






gat y ly different from, those listed here... _ 
4° | yet AlSiMag may solve your problem. 
¢ “ : This versatile material is solving production, design and technical 
 — e.5 problems for many industries. For your business, AlSiMag may 
‘\ + } offer lower costs, improved manufacturing processes, increased 
\  ' »>* f production, or possibilities of a new product. 


CAN YOU USE ALSIMAG?AISiMag is the trade marked name 
of a large family of technical ceramic compositions. They are now being 
used in production machines, electronic equipment, chemical processing 
equipment, gas and electric appliances and in many other consumer 
products. AlSiMag ceramics are custom made as to physical character- 
wer istics, size and shape. Special combinations of raw materials, fluxes, 
EXTRUSION AND pressures, processes and firing temperatures produce ceramics with STRAINER CORES FOR 
DRAWING DIES characteristics to meet individual requirements. These compositions are MOLTEN METALS 
Cd fabricated by us into finished parts, ready for your production line. 
= Given your requirements, our Research Division can frequently develop 
@ special composition to suit your need. Carefully cross- y 
indexed research records usually permit a prompt and accu- 
rate reply to inquiries, even if they involve most unusual 
requirements. If you have a problem that can be solved by 
a special component of unusual physical characteristics, out- 
line that problem to us. We can 
indicate the possibilities of its 
SENT FREE ON REQUEST solution by the use of AlSiMag 












ta. The AlSiMag Property Chart 501 Technical Ceramics. Your inquiry 
4 ae. involves no cost or obligation. 







aC AMERICAN LAVA CORPORATION 
ONITIGH INSULATORS CHATTANOOGA 5, TENNESSEE 





JIGS FOR RF HEATING 


OFFICES: METROPOLITAN AREA: 671 Broad Street, Newark, N. J., 
Mitchell 2-8159 * CHICAGO, 9 South Clinton Street, Central 6-1721 
PHILADELPHIA, 1649 North Broad Street, Stevenson 4-2823 
LOS ANGELES, 232 South Hilt Street, Mutual 9076 
NEW ENGLAND, 38-B Brattle Street, Cambridge, Massachusetts, 
Kirkland 7-4498 * ST. LOUIS, 1123 Washington Avenue, Garfield 4959 










HEAT SHOCK AND 
CHEMICAL RESISTANCE 


ELECTROPLATING 


FIRING PINS AND PADS HOLDERS 


GAS BURNER TIPS 
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TECHNICAL 
INFORMATION 


Corrosion Resistant 


VALVES - FITTINGS 
CASTINGS - ALLOYS 


CATALOG—New 48 page catalog giving full design, with 
drawings on the complete line of Cooper Alloy Stainless Valves, 
Fittings and Accessories. 


NAMES OF VALVE PARTS—Design drawings identifying 


parts and the materials from which they are made. 


COMPARISON CHART—2” & %” GATE VALVES—Detailed 


engineering chart comparing features of leading competitive valves. 


MSS STANDARDS—Standard Practice SP-42 gives specifica- 
tions for 150 Ib. corrosion resistant cast Flanged Valves, Flanges 
and Flanged Fittings. 


FLOW DIAGRAMS—2asic discussion of valve types—gate, 
globe, angle, Y, check and tank—with a complete set of diagram- 
matic sketches to illustrate direction of flow. 



































THREADING STAINLESS STEEL—Svuggested methods of 
Threading and Assembling Stainless Steel Pipe and Pipe fittings 
are presented. 


1950 REFERENCE CHART—Comprehensive analysis of 
stainless, corrosion and heat resistant alloy castings—properties, 
comparative designations, alloy types and nominal analyses. 


CASTING CENTRIFUGALLY IN PERMANENT METAL 


MOLDS—The process and the foundry techniques developed 
fo produce stainless jet engine ring components are thoroughly 
discussed. 


CORROSION RESISTANCE OF HIGH ALLOYS—Tech- 
nical data sheet on corrosion resistance of stainless, monel and 
nickel castings. 


SS Yours for the asking! 
— circle letter you want! 
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New Materials 
and Equipment 


utes after application, and can be handled 
within an hour. It will also dry hard over. 
night. 


Insulating Tape 


Layers of a new insulating and splicing 
tape made by Bishop Manufacturing Corp, 
254 W. 31 St., New York 1, are said 
weld into a continuous elastic skin within 4 
few minutes after application. 

Based on Bakelite polyethylene resins, the 
tape remains flexible in temperatures rang. 
ing from —30 to 120 F and is said to ke 
unaffected by corrosive fumes, ozone and 
sunlight. In application, the tape is stretched 
to two or three times normal length and then 
wrapped normally, resulting in what is 
claimed to be a positive, permanent, mois- 
ture and air tight seal. 

Typical uses are insulation and harness 
wrapping, and binding wires together or to 
some rigid object. 


Maintenance Coating 


A new type of maintenance coating, 
claimed to be highly resistant to industrial 
fluids and gases, has been developed by 
Stalpic Coating Corp., 2310 S. Indiana Ave., 
Chicago 16. The coating is said to resist 
acids, alcohol, alkalies, fungi and oils. 

Trade-marked “Stalvar,” it is reported to 
withstand a temperature of 300 F for 9 
hr. and to have good abrasion and impac 
resistance, gloss, flexibility and adhesion. 
Sward Rocker Tests at 70 F indicate hard- 
ness ratings of 40 after 5 hr., 70 after 60 
hr., and 80 after 10 days. 


Protective Tape 


Development of a new Scotch brand No 
Mar protective tape, said to be designed for 
especially severe fabrication jobs, including 
deep draws, has been revealed by Mennesole 
Mining and Manufacturing Co., 900 Fav 
quier St., St. Paul 6, Minn. Applied 
sheets of stainless steel to protect the suriact 
against scratches and die marks during ship- 
ment, storage and fabrication, it can also bé 
used with other highly polished and som 
plated metals. 

The tape, No. 343, is manufactured with 
an adhesive that not only enables it © 
stick immediately upon contact but com 


MATERIALS & METHODS 
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Manufacturers by the hundreds are stepping up sales appeal 
of their products by using steel tubing to improve design, in- 
crease strength, reduce weight, enhance beauty, and cut cost. 
And as competition grows, more and more users of tubing 
are switching to OSTUCO Tubing. The reasons are obvious. 

Complete modern facilities for performing all three basic 
tubing operations—manvufacturing, shaping, and fabricating 
-——at one plant, enable OSTUCO to provide ‘Single Source 
Service" that inevitably speeds deliveries, boosts quality, 
and reduces final costs. 

Expensive, time-consuming shipments from one supplier or 
one location to another are no longer necessary. Confusion 
and red tape are eliminated. Responsibility is clearly fixed. 
Unified control of production assures precision in meeting 
your most exacting requirements. 

OSTUCO produces both seamless and electric welded steel 
tubing in a broad range of sizes and shapes... 
ll types of forging and fabricating operations . . . supplies 
‘inished or semi-finished products. Write direct or to our 
nearest sales office for informative free booklet ‘‘Fabricating 

nd Forging Steel Tubing." 


performs 


SEPTEMBER, 1950 


THE OHIO SEAMLESS TUBE COMPANY 


Manufacturers and Fabricators of Seamless and Electric Welded Steel Tubing 


Plant and General Offices: SHELBY 11, OHIO 


SALES OFFICES: BIRMINGHAM, 1700 Huntsville Rd. * CHICAGO, Civic 
Opera Bidg., 20 N. Wacker Dr. *© CLEVELAND, 1328 Citizens Bidg. 
DAYTON, 511 Salem Ave. * DETROIT, 520 West Eight Mile Rd., 
Ferndale * HOUSTON, 6833 Avenue W, Central Park * LOS ANGELES, 
Suite 300-170 So. Beverly Drive, Beverly Hills © MOLINE, 617 15th St. 
NEW YORK, 70 East 45th St. © PHILADELPHIA, 1413 Packard Bidg., 
15th & Chestnut © PITTSBURGH, 1206 Pinewood Drive * ST. LOUIS, 
1230 North Main St. * SEATTLE, 3104 Smith Tower * SYRACUSE, 501 
Roberts Ave. * TULSA, 114 East Fifth St. © CANADIAN REPRESENTA- 
TIVE: RAILWAY & POWER CORP., LTD., New Glasgow, Montreal, 
Noranda, North Bay, Toronto, Hamilton, Windsor, Winnipeg, Edmon- 
ton, Vancouver. 


. fo Your Product 


OSTUCO TUBING 


From Your Blueprint . 
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Dynamometers 
switch to 


UNITCASTINGS.. | 










stitutes a rubbery protective film 

stretches with the metal during fabric. 
Wrinkling is eliminated during Storage | 
a white paper backing on which patter 
| can be easily traced. | 























——— — Anti-Rust Primer 


a 

iets A new clear anti-rust primer has hy 
~ ae eae developed by Speco, Inc., 7308 Associag 
; Ave., Cleveland 9. Known as Rustrem Cly 
= it can be brushed or sprayed directly oy, 
=: rust without preliminary wire brushing , 

scraping. 
In addition, the primer can be paing! 
over with any good quality paint excep 


@ GREATER STRENGTH | lacquer, and will not bleed through paing! 
surfaces. 








with Unitcastings 


@ LESS BREAKAGE 
@ GREATER SAFETY 











KEEP BUSSES IN TOP | 
ii RUNNING EFFICIENCY? 
| This Bennett-Feragen Dynamometer, designed for test- Cleaning & Finishing 


ing the horsepower of internal combustion engines, 
helps keep bus transit systems at peak operating effici- 
ency. In actual testing operations, however, parts of the Paint Remover Burner 
| Dynamometer rotate at very high speeds. The illustrated _ 
i impeller was switched to Unitcastings from other metal deed ebkeae nit Gad ee 
products to gain greater strength with less danger of | tional Cylinder Gas Co., 840 N. Michigs 
breakage and provide greater testing safety. If your | Ave., Chicago 11, Ill. 
| problem concerns special alloys, difficult casts, close | 
tolerances, see what Unitcastings can do to build quality 
into your product. 








UNITCAST ™ 


st 





QUALITY STEEL CASTINGS 





Give us a chance to offer a “cast Use of a pure flow of oxygen in a 
steel” wer for your pares, peemem. Our sug- an oxy-acetylene flame is a featut 
gestions while your product is in the design stage ; . 

will pay continuous dividends. Write or call to- new paint removal burner 

day. Unitcast Corporation, Steel Casting Division, > 
Toledo 9, Ohio. In Canada: Canadian-Unitcast | Also effective in removing scale and ™ 


Steel, Led., Sherbrooke, Quebec. and dehydrating the surface, the but 
supplements the usual oxy-acetylene flan 


UNITCASTINGS ARE FOUNDRY ENGINEERED | with a low-velocity flow of pure oxyge0™ 
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don’t get 
the 
wrong 








impression 


It’s easy to get the distorted idea that stainless steel is a 
“miracle metal,” but after all, stainless is a family of 
alloys, and careful consideration must be given to the 
right analysis to use . . . or stainless won’t live up to 
advance notices. Crucible, pioneers in the development 
of these specialty steels, makes freely available to you 
an alert metallurgical staff to help you put Crucible 
Stainless to work most efficiently in your application. 


Crucible’s half century of specialty steel leadership is 
based on a keen devotion to detail in every industry- 
posed problem. That’s why Crucible built, from the 
ground up, one of the first integrated mills designed 
specifically for the hot and cold rolling of stainless steels. 
Take full advantage of Crucible’s specialty steel experi- 
ence. Call us in to work for you. CRUCIBLE STEEL COM- 
PANY OF AMERICA, Chrysler Building, New York 17,N. Y. 


CRUCIBLE first Game tp vepecial, purpese steals 


STAINLESS STEELS 


TAINLESS © HIGH SPEED © TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
Me PTEMBER, 1950 99 
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For 94 years Tyer has been doing remarkable 


things with rubber. Tyer originated WHITE RUBBER and 
ELASTIC WEBBING. Tyer’s war products ranged from giant 
pontons to tiny earplugs made to a tolerance of one thousandth 
of an inch. Today Tyer leads in SERVICE to INDUSTRY. Many 
| of the country’s finest products have vital rubber parts made 





by Tyer. These famous manufacturers know that Tyer does 
unusual things with rubber. 


If there is a rubber part in your pro- 
duct (old, new or proposed) Tyer 
technicians will give you the utmost 
cooperation in putting all Tyer’s 92 
years of experience at your service. 
Ask the Tyer represeniative. Write to 
us in Andover or io the nearest branch. 





A shock insulator made by Tyer of a high-grade, * 
resilient, oil and weather resistant rubber 
compound to protect heavy trucks 
from road shocks. 





% ANDOVER, MASSACHUSETTS 
159 Duane St., NEW YORE 189 W. Madison St., CHICAGO 3-252 Gen. Motors Bldg., DETROIT 
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sulting in rapid oxidation of the hey 
paint. Designed to be attached to NCG 
Torchweld 75 hand cutting torch, the bury 
is kept at a proper distance from me 
surfaces by replaceable, wear-resistant guid 
shoes. Speed on the average painted surfyl 
is said to be 600 sq. ft. per hr., using a 4; 
burner. 


000, 

nual 

T 

the 

Chromium Plating Barrel os 

as 

A 24-in., batch-type chromium plating ae 
barrel for use in hard and decorative platiy P 

of small parts which are expensive to plz sche 

in baskets or racks has been developed y lead 


This new chromium plating barrel is wit 
for small parts too expensive to plate 1 
baskets or on racks. 


United Chromium, Inc., 100 East 42 
New York 17. 

Called the Unichrome Chromium Platint 
Barrel, its capacity is dependent upon i 
size and shape of the work. One manuli 
turer is said to plate between 100,000 as 
500,000 pieces in one barrel every cist 
hour day. Maintenance of the self-regulaus 
solution used in the barrel is simple, wa 
and Unichrome S.R.H.S. salts being ® 


only additions necessary. 


Etching Compound 


Development of Pennsalt AE-18, a high! 
concentrated alkaline compound for etchil 
aluminum without forming hard sludé 
deposits on the bottom of the etching &™ 
has been announced by the Special Chem 


MATERIALS & METHODS 





You Should Know These FACTS ABOUT PLASTICS! 







\srics ARE LOW-COST BASIC 
pUSTRIAL MATERIALS 


fost published data on plastics are 
ritten around their multitudinous 
es, as industrial components and as 
snsumer goods. Such information is of 
yalue insofar as it reveals the growing 
popularity and increasing acceptance of 


NCG plastics. 


buns Yet, there remains the need to clarify 
mel (or management and operating execu- 
t UMM iyes of American business the basic 
oa reasons why plastics—in the past 10 


years— have grown six-fold from a 200,- 
000,000 to a 1,200,000,000 pound an- 
nual business. 

The adjoining chart provides part of 
the answer. It shows the costs per cubic 
inch of a variety of materials including 
plastics and metals. Its purpose is to 
Pla place plastics properly in the industrial 


= scheme. It is not intended to draw mis- 
lat . 
ped by leading comparisons between these ma- 













terials, all of which are serving industry 
so well and which will grow in useful- 
ness as the national economy expands. 


BAKELITE DIVISION, LEADING 
PRODUCER OF PLASTICS 


Bakelite Division of Union Carbide and 
Carbon Corporation ranks as the larg- 
est producer of plastics in the world, 
excluding the synthetics that are not 
commonly regarded as plastics. While 
Bakelite Division does not sell all types 
of plastics, it does sell those that are in 
greatest demand such as Phenolics, 
Polyethylenes, Styrenes, and Vinyls. 

These plastics take such forms as 
film and sheeting, rigid sheets, resins for 
ate stage coatings and adhesives, molding, calen- 
dering, and extrusion compounds, and 
resins developed for such industrial op- 
erations as bonding, laminating, gluing, 
ating ime 20d impregnating. 


oul fi NEW USES SPUR DEMAND 


There are other reasons for the phe- 
Jatin OMENa! growth in the demand for plas- 
wife cs. Many improvements have been 
made in the quality and efficiency of 
plastics and their processing. New types 
and forms of plastics have resulted from 
the huge investment in research and 
B evelopment. Above all, industry has 
become more familiar with plastics and 
has learned to take the fullest advan- 


hight oe of their many valuable properties. 
ching xampies are given in the next column. 
sludgt 

/ The term: 


ranks 
mich 


om EPTEMBER, 1950 
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1.66¢ 1.65¢ 





BAKELITE Polyethylene for blown bottles 
that are shatterproof, make extremely 
good looking, light-weight packages that 
save shipping costs, eliminate breakage, 
are squeezable for easy application of the 
contents. 


BAKELITE Polystyrene emulsions provide 
the bases for wholly new types of water- 
proof, washable, water-thinned paints for 
exterior and interior service. 


BAKELITE Phenolic plastics, used with 
Heatronic preheating are now molded in 
extremely large sizes... for example, one- 
piece television cabinets weighing twenty 
pounds or more. 


VINYLITE plastics for electrical insulation, 
in distinguishing colors, are used for insu- 
lated wire, light in weight and small in 
diameter. They increase efficiency of wir- 
ing systems, make possible non-metallic 
sheath building wire. 


BAKELITE Polyethylene film has become 
a prime medium for packaging, especially 
for frozen foods and produce which must 
reach consumers garden fresh. 


BAKELITE Styrenes for wall tiles combine 
such desirable features as: decorators’ col- 
ors, beautiful finish, lightness in weight, 
ease of application to a variety of wall sur- 
faces, and low cost. 


VINYLITE plastic film and sheeting has 
transformed a whole nation’s tastes with 
respect to shower curtains, draperies, win- 
dow shades, rainwear, and inflatables. 


BAKELITE Phenolic resins are employed as 
the bonding media for such applications 
as: glass-and-mineral wool thermal insula- 
tion, abrasive products, brake linings, and 
foundry sand molds and cores. 

BAKELITE Styrene Plastics are widely 
used for housewares and toys because, at 
low cost, they provide a high degree of 


‘Bakelite’ and “Vinylite” are registered trade-marks of 


BAKELITE DIVISION, Union Carbide and Carbon Corporation, 30 East 42nd Street, New York 17, N.Y. 


Prices (in cents) of Materials per Cubic Inch 


1.46¢ 
1.08¢ 
88¢ 75¢ 


Specific gravity x .03605 < price per pound in cents — cents per cubic inch. 
Prices in effect August 1, 1950, apply only to primary or basic materials; 
Sources: ‘Engineering and Mining Journal,”’ and Bakelite Division's price lists. 











1.64¢ 


serviceability, pleasing designs and gay, 
cheerful colors. 


VINYLITE plastic flexible molding materi- 
als have provided a new concept of resil- 
ient parts for vacuum cleaners, luggage, 
and products such as hair curlers and dolls. 


THE FUTURE FOR PLASTICS 


The demand for plastics, particularly 
the types sold by the Bakelite Division, 
is continually increasing and there are 
times when demand may outstrip sup- 
ply. New production facilities are now 
under construction to take care of ris- 
ing and future demands. Manufacturers 
who are considering the use of plastics 
to improve their products are counseled 
to make their needs known now to the 
Bakelite Division so that they may ben- 
efit from its more than 40 years expe- 
rience in the field of plastics. It is of 
utmost importance that the right plas- 
tics be used in the right places. By con- 
sulting Bakelite engineers, manufactur- 
ers can be assured that they will be 
using the correct materials for the job 
and that their products are designed to 
take maximum advantage of the prop- 
erties and economic features of “Bake- 
lite” and “Vinylite” plastics. Inquiries 
to Dept. AU-17 will receive prompt, 
thorough and confidential handling. 


Bakelite 


TRADE-maee 


PLASTICS 








UCCs 
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The Universally Recognized Leader in 


WARONESS JESIING 


Instruments, Equipment and Accessories 





There is only one measure of value in hardness 
testing equipment: Dependable Accuracy. 
For 28 years, Wilson has made a full time job 
of providing equipment for research, educa- 
tional and industrial hardness testing. The 
Wilson Standardizing Laboratory has been 
largely responsible for Wilson-made equipment 
becoming the universally accepted standard. 
Choose your Wilson hardness testing instru- 
ment on the basis of your individual [yoxouvesver 
requirements with pre-assurance of de- | ¢ —am ¢ 
 ameuctee accuracy. MICROHARDNESS TESTING 



























te ON — for micro-indentation hardness 
ee with either Knoop or 136° Diamond 
Pyramid Indenter. Made in 3 models to cover 
the full range of Micro and Macro Hardness 
testing with loads from 1 to 50,000 grams. 


“ROCKWELL” Hardness Tester 


developed and made only by Wilson. For labora- 
tory, toolroom or production line testing. Vertical 
capacities from 34” to 16”. Motorized models 
available. 


. “ROCKWELL” i fupe rficial 
— HARDNESS TESTER—especially suited for fest 
ing thin material, nitrided or lightly carburized steel 
and areas too small for regular “ROCKWELL” Hard- 
ness Tests. Depth of indentation .005” or less. Satis- 


factory for general testing where surfaces are smooth 
and materials homogeneous. 











ACCESSORIES 


“‘BRALE’’ is the only diamond indenter made to Wilson’s 
precision standards. e TEST BLOCKS-—enable you to keep your 
instrument ‘“‘Laboratory”’ accurate. e EQUITRON—fixture pro- 
vides means for accurately positioning/test samples. e ADAPTER— 
permits testing inner cylindrical surfaces with unimpaired accuracy. 
e WorRK SUPPORTS—facilitate testing of variously shaped rod 
stock, tubing or irregular shapes. 


FOR DETAILED INFORMATION 
—fill in the coupon below and mail to us. 


WI LSON MECHANICAL INSTRUMENT CO., INC. =~ 


AN ASSOCIATE COMPANY OF AMERICAN CHAIN & CABLE COMPANY, INC. 
230-E PARK AVENUE, NEW YORK 17, N. Y. 























r mann D1 
Please send me further information on the subject checked: 7 
| TUKON [] “ROCKWELL” Hardness Tester (J | 
i “ROCKWELL” Superficial [] Accessories [] | 
I 
: NAME 
7 TITLE : 
| COMPANY NAME | 
! ADDRESS 
| | 
: CITY STATE | 
rs | 
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Dept., Pennsylvania Salt Mfg. Co., 10) 
Widener Bldg., Philadelphia. 
Recommended for use in concentrations 
of five to seven ounces per gallon of Water 
at temperatures of 140 to 150 F, the ney 
etching compound is said to give a bath o 
long life and assure uniform etching in ad. 
dition to eliminating the sludge deposits, 


Superfinish Attachment 


A superfinishing attachment that can pro 
vide up to 1000 psi. pressure with an a4 
justable oscillation rate of from 42 to 259 
strokes per min. has been developed by the 


The new No. 4 superfinishing attachmem 
can provide up to 1000 psi. pressure. 


Gisholt Machine Co., 1379 E. Washingtoa 
Ave., Madison 10, Wisc. 

Designated No. 4, it can be used 
either ground or machined surfaces, # 
though working time is considerably longet 
when the surface has not been previously 
ground. No. 4 is designed to be mounted of 
an engine lathe or other similar equipmett. 


Liquid Abrasive 


A liquid abrasive which is claimed to b 
greaseless, non-flammable and quick drying 
has been perfected by the Lea Manufacturm§ 
Co., Waterbury, Conn. 

Named Leabrament, the abrasive is used 
for burring and polishing and is available 
in grit sizes from 100 to fine micron. It 
can be sprayed or brushed on polishing and 
buffing wheels and is suitable for hand @ 
automatic production methods. 













MATERIALS & METHODS] 























RADIOGRAPHY 
goes beyond inspection 
of castings and welds 


q CHECKS ASSEMBLIES 


Two of a group of hydraulic cylinders failed to 
function. Disassembly would have taken too 

long and involved breaking seals. Radiography 
compared the two with a good cylinder and 
revealed not only the compression springs rubbing 
on cylinder walls but also the absence of a 

second coil spring in the valve assemblies. 


qEXAMINES ENCLOSED SURFACES 


Even though treated and sealed, these landing 
gear struts of an amphibian plane can develop 
internal corrosion and become weakened. 
Radiography alone can provide an examination 
of these internal surfaces. So the manufacturer 
has made it routine in the periodic inspection 
for service and safety of its amphibians. 

Your x-ray dealer will gladly discuss the 
many ways radiography can aid your business 
by increasing foundry yield, checking welds 
and doing many other important and 
valuable non-destructive inspections. 


EASTMAN KODAK COMPANY 
X-Ray Division, Rochester 4, N. Y. 


Radiography... 


another function of 
photography 


TRADE -MARK 





BLAST CLEANING CABINET 


cleans metal parts, removes rust, scale, grime, 
dirt, paint, etc., in a few seconds. Ideal 

unit for producing clean, smooth 

surface on pieces up to 60” x 36”. 















| BLAST CLEANING MACHINE 


for maintenance and many other uses including the re- 
moval of rust, dirt, scale, etc. Economically cleans large 
objects such as tanks, bridges, structural work prepara- 
tory to painting. Six sizes, stationary or portable. 


PANGBORN 





UNIT DUST COLLECTOR 


traps dust at its source, minimizes machine breakdowns, 
reduces housekeeping and maintenance costs. 

Solves many grinding and polishing 
nuisances and material losses. 








HYDRO-FINISH CABINET 


uses liquid blast, eliminating dust, and reduces 

costly hand polishing, cleaning and finishing of 

molds, dies, tools, etc. Removes scale, discolora- 

tion and directional grinding lines, prepares sur- 

1 faces for plating and coating. Holds 
i tolerances to /.0001”. 










Look to Pangborn for the Latest Developments in Dust 
Control and Blast Cleaning Equipment 
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Welding & Joining 





Self-Locking Nut 


The “Plate Lok”, first of a new series f 
self-locking nuts employing the Hexl¢ 
principle, has been announced by Boot; 
craft Nut Corp., Stamford, Conn. Up to this 
time, the original Hex-Lok has been aya 
able only in the hexagon type nut. 


ED 


eo 






4 
“ — 


The Plate-Lok is available in 8/32-, 10/3% 
and 1/4-in. sizes, and can be used {rom 
below zero to 550 F. 


The top or locking section of the ont 
piece nut is formed by depressing # 
threaded flanges inward and downward # 
that they exert positive pressure against tk 
body of the bolt without distorting « 
breaking the bolt threads. These flanges xt 
held by tension in this condition, and 
turn to a depressed position when the bul 
is removed. 


New Industrial Welders 


Welding heat adjustment is accomplisht 
electrically through an a.c.-d.c. reactor in th 
new line of a.c, transformer welders recent! 
announced by Hobart Brothers Co., Hobat 
Square, Troy, Ohio. ; 

With a design that provides “pre-sutg 
instantaneous arc striking, eliminating 
necessity for relays, and sufficient venti 
tion, which removes the necessity for a 00 
ing fan, this new welder is completely 
from moving parts. The units are said to ™ 
extremely safe to operate, with only 20 ' 
across the control rheostat and as low 4 
v. across the electrode holders at 10-10 

Available in 50 or 60 cycle and : 20/440, 
440/550 or 220/440/550 v., these weldes 
can be adapted to both imert-gas shieldee 
arc and spot welding. 


MATERIALS & METHOD! 


nt to Save *5000 


SHOWN INSPECTING RADIATOR PARTS 
BEFORE AND AFTER CLEANING, C.N. 
Deubner and Floyd Wells of 
Yates-American Machine Co. 
agree: ““ROTOBLAST saves mon- 
ey!’’ Five old-style machines 
have been replaced by the one 
Rotos.ast Barrel shown in the 
smaller photo. Cash savings each 
year total more than $5000— 
proof Roros ast is economical! 


ROTOBLAST 


SAVES LABOR: one ROTOBLAST machine ond 
operator can do as much as o two-man crew and old- 
fashioned equipment. 


) $ SPA CE: In many cases, one ROTOBLAST 
machine replaces five or more old-fashioned machines, 
requires less space. 


5 TIME: Cases on record prove ROTOBLAST 


can cut cleaning time up to 95.8% compared with old-style 
methods. 


5 POWER: Modern ROTOBLAST uses but 
15-20 h. “ compared fo old-fashioned equip- 
ment requiring 120 h.p. for same job. 


per Year? 


Read how manufacturers 
save money with 


Pangborn ROTOBLAST™ 


Authentic cases in our files prove Pangborn RoTtosBLast 
saves money on blast cleaning. For example, take this 
performance at Yates-American Machine Co., manufac- 
turers of high-quality heat transfer products. Since 
RoOTOBLAST went into operation they have saved more 
than $5000 a year on blast cleaning! 


Other Pangborn users report equally impressive annual 
savings of five, ten, eleven thousand dollars and more 
when Rorosrast takes over a blast cleaning job. 
Throughout industry, for companies like General Elec- 
tric, General Motors, Ford . . . RoroBLastT saves time 
and labor, and keeps cleaning costs low without 
sacrificing quality! 


WHAT ABOUT YOUR PLANT? 


If you clean castings, forgings or heat-treated parts, and 
if you want to save time, money and manpower .. . find 
out about Rotosiast. There’s a standard Pangborn 
Table, Barrel, Room or Table-Room designed for every 
cleaning job. To get specifications, descriptions and full 
facts, write for Bulletin 214. Just address: PANGBORN 
CorpPorRATION, 1700 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the Latest Developments 
in Blast Cleaning and Dust Control Equipment 


i as MORE THAN 25,000 PANGBORN MACHINES SERVING INDUSTRY 
TOOLS: On work cleaned 


with ROTOBIAST, cutting fools last up to 
2/ longer because no scale is left to dull 


+. Gnd these savings mean 
CREASED PROFITS for you! 


Sseseeee7see 8d 


BLAST CLEANS CHEAPER with 
the right equipment for every job 





















PRECISION 
DEW POINT 
INDICATOR 








Y 


te The Alnor is the only dew point indicator that is a com- 
plete unit in itself . . . it is readily portable and does not require 
external coolants or auxiliary apparatus. 


* Controlled testing conditions are assured. Indications 
take place in an enclosed chamber... dew or fog is observed sus- 
pended in air—not on a polished surface. This means greater 
accuracy, faster reading—every time. 


* Simple, direct operation of the Alnor Dewpointer 
assures laboratory accuracy by non-technical personnel. Substantial 
carrying case protects it against the usual hazards of portable use. 


*. Available in three ranges—for dew points between 
minus 20 deg. F. and room temperatures from minus 80 deg. F. to 
O deg. F., and from 80 deg. F. to room temperature. 


Write for Descriptive Bulletins. Illinots 
Testing Laboratories, Room 522, 420 N. 
LaSalle St., Chicago 10, Il. 















































Plastic-Metal Screw 


A screw which is comparable jp, 
and accuracy to a standard metal 
which ‘is said to have the additional 
tages of electrical insulation, shock m 
and vibration damping has been a 
by Forman Insulating Screw (, 
Broadway, New York 13. 

Basically, the new fastener cong 
serrated metal core which has bee 
sion-coated with a thermoplastic » 
After the extrusion process, the oy 
rod is cut in an automatic screw , 
The metal core, which runs the entire! 
of the screw, carries the torque ap 
the screw driver or other driving inst 
thus eliminating the possibility of the 
either chipping or cracking under jy 

Greatest advantage claimed for ty 
screw is a saving in parts an 
time, accomplished by making the ing 
an integral part of the fastener. Also,4 
limited color range in which the fy 
are available make production coding; 






Welding Electrode 


An all-purpose cutting electrode thi 
pierces, gouges, chamfers or remove 
without the use of oxygen or special 
ment has been announced by 4& 
Welding Alloys Co., Inc., 273 Fem 
White Plains, N. Y. 

Secret of the fast cutting and easy 
which characterizes this electrode & 
be a highly heat-resistant coating ti 
centrates the arc at the tip. The ki 
can be operated on welding machig 
either the motor-generator or the a 
former type. 


Forming & Machin 





Cutting Oil 


A new, specialized cuttin 
bines the functions of rust prevent 
cation and cooling for machining 
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A study of typical plants where Spencer Turbo-Compressors have 
been in use ten years or more shows less than one dollar per year 
per machine for spare parts. 


ing a 
the ig 

Also, Hi 
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The centrifugal design with wide clearances, low peripheral speeds 
and only two bearings to lubricate is partly responsible for this record. 


Original test efficiencies are maintained for the life of the machine. 
Power is used only in proportion to the load—and efficiencies are 
high at all loads. 


a i, a | Spencer Turbos have been the preference in heat treating for many 
| | years. ‘‘Other uses’’ however have been increasing rapidly. Here 
are some of the special services that are being rendered by 





” | SPENCER GAS BOOSTERS VENTILATION 
de iss ae AND COOLING 
2 i TURBOS Atmos Gas Producer Scale Slevin 
he cl (i ff mie feo : Glass Cooling 
remixin vipmen i 
1 ed ae AGITATION mes = 
Me a Bias GAS ENGINE 
| ssi mene MISCELLANEOUS 
THESE BULLETINS rots as sale Glass Blowing 
ewage uper-charging Paint Spraying 
TECHNICAL BULLETIN No. 126 ; : - 
sata Se ote Yeast Engine Exhaust Tin Plate Cleaning 
GAS BOOSTERS No. 109 
FOUR BEARING No. 110 Spencer Turbos are standard in capacities from 35 to 20,000 cu. 
BLAST GATES No. 122 ft.; Ys to 800 H.P.; 8 oz. to 10 Ibs. Four bearing, gas tight; single and 
FOUNDRIES No. 112 multi-stage. 
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MOOLVENT 





VENTILATED 


ALUMINUM AWNINGS 


“Modized 


FOR EXTRA DURABILITY! 








EXTRA PAINT PERMANENCE! 
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PeeTTT ALAA SS 


Modern, colorful KoolVent Awnings are designed for 
all-weather service in all seasons. That means these permanent, ventilated 
aluminum awnings must withstand the ravages of all elements and all 
foreign substances — sun, rain, snow, sleet, smoke, industrial fumes, dust, 
dirt, salt air, soapy water — so destructive to paint life 


To provide the necessary paint-bonding and protective 
coating that meets the rigid service requirements of KoolVent Awnings, 
the manufacturerst of KoolVents use “Alodine” to anchor the paint 
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Durability Certified 




















KoolVent Metal Awning Co. of 
Cleveland, Cleveland 15, Ohio 


KoolVent Metal 
of America, 
Dallas, Texas 


Awning Corp. 
Texas Division, 


KoolVent Metal Awning Co. of 
Pittsburgh, Glenshaw, Penna. 


KoolVent Metal Awning Corp. of 
Michigan, Detroit 4, Michigan 


Aluminum Awning Co. of Ari- 
zona, Phoenix, Arizona 


KoolVent Aluminum Awning Co., 
Mercerville, New Jersey 


*’’ Alodine”’® 


finish and preserve its lustrous beauty. 


ALODIZED ALUMINUM provides enduring finish beauty 
and metal preservation. This fact, called to the atten- 
tion of your customers by the attractive ALODINE 
seal, will give your products an extra selling point. 
The ALODINE seal is available to all qualified users 
of ALODINE. Details on request. 


KoolVent Metal Awning Corp. of 
Indiana, Pendleton, Indiana 

KoolVent Metal Awning Corp. of 
Chicago, Elmwood Park 35, 
Iinois 

KoolVent Aluminum Awning, 
Div. of Duralco Mfg. Co., Inc., 
Wheeling, West Virginia 

KoolVent Awnings Limited, 
Oshawa, Ontario 


Eastern KoolVent Aluminum 
Awning lInc., Mineola, Long 
Island, N. Y. 


KoolVent Aluminum Awning Co. 
of Arkansas, Inc., Little Rock, 
Arkansas 


Amernan Chemical Pant Co. 
yy AMBLER. PA i 
{KoolVent licensees using “Alodine’’ and/or Alodized aluminum include: 


KoolVent Awnings Limited, 
Montreal, Quebec 


KoolVent Metal Awning Corp. of 
N.E., Waltham 54, Mass. 


KoolVent Metal Awning Co. of 
P.R., Inc., MacMurray & Co., 
Inc., Hato Rey, Puerto Rico 


KoolVent of California, 


Inc., 
Los Angeles, California 


Penn-Ohio KoolVent Metal Awn- 
ing Corp., Girard, Ohio 


Buffalo KoolVent Metal Awning 
Co., Inc., Buffalo 1, New York 





Manufacturers of Metallurgical, Agricultural and Pharmaceutical Chemicals 
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has been developed by Turco Prodycs, ) 
6135 South Central Ave., Los Angele 
Called Turco Cool-Cut, this versati, 
is said to deposit a light, rust-preve 
film on work and cutting tools, In adi 
it has a long tank life, does not dy 
color, separate, turn rancid of form 
gummy, carbonized film on work. 


Small Die Casting Machine 


Development of a low cost, com 
air-operated die casting machine with 
matic injection of molten metal and, 
matic opening and closing has beg 


Used for “on the spot’ die casting! 
machine is said to allow substantial tt 
tion in costs. 


nounced by DCMT Die Casting Maa 
Corp., 164 Duane St., New York 13 

Designed and built to enable ma 
turers to die cast small parts in their’ 
shop, this machine is said to take jo 
to one pound in capacity and_to utiliz 
blocks as thick as 214 in. and as lat 
9 by 9 in. Production speeds as high #' 
to 800 shots per hr. are possible 


Plastic Molding Press 


Introduction of a high spec 
matic, air operated platen-type pms’ 
to be designed especially to meet ™ 
quirements of molders of Plaskon ™ 
resins, has been announced by the Hé 
Corp., 1141 S. Kilbourn Ave., Chic 

Designed to close fast, but gently, 
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1-E removes oil, dirt, 
nd and filings ... easily 


d quickly. . . with 


| VAPOR 
“DEGREASING 


ody, trouble-free cleaning of a wide range of brass, 
ner, bronze, iron and steel parts . . . that’s the 12- 
r performance record of vapor degreasing with tri- 
cx 4 chlorethylene at the Phila- 
" delphia plant of the I-T-E 
Circuit Breaker Company. 












Oduct; 
iN geles ] 


The springs, nuts, bolts, 
washers, switch parts and 
housings I-T-E manufactures 
for its circuit breakers and 
switch gears must be thor- 
oughly cleaned before finish- 
ing and inspection, and after 
burring and sanding. ‘To do 


| stampings thoroughly cleaned. 





Large circuit breaker housings are clean and dry— 


ready for further handling—after vapor degreasing. 


this job simply and economically, I-T-E 
uses three vapor degreasers, one of which 
has been in service since 1937. These 
units deliver the parts clean, warm, and 
dry ... ready for inspection or further 
processing. 


This modern method of cleaning has 
fitted in perfectly with the high-speed 
flow of production at I-T-E. For your 
plant, too, the installation of vapor de- 
greasing may mean increased production 
and lower costs in metal cleaning. 










USE DU PONT TRICHLORETHYLENE 
DEGREASING SOLVENT 


ee Thousands of manufacturers are using 
Du Pont Trichlorethylene for vapor de- 
greasing. 

Under various trade marks, Du Pont 
degreasing solvents have been widely used 
for many years. These solvents are stable 
. the best yet developed by Du Pont for metal degreasing. They 
and up against contaminating and destructive materials which 
hay be introduced in degreasing . . . assist materially in carrying 
t efficient cleaning. 
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for VAPOR DEGREASING 








E. I. du Pont de Nemours & Co. (Inc.) 
Electrochemicals Dept., Wilmington 98, Del. 


Please send me your free literature covering the vapor de- 
greasing process and solvents. We are interested in cleaning 


SEND FOR HELPFUL 


FREE LITERATURE 


These three booklets will give 

you detailed information on 

the advantages of vapor de- 

greasing, the equipment, in- 

dustrial applications, and the 

Du Pont degreasing solvents. 
Mail the coupon to- 
day! 
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products. 
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SOLD NATIONALLY THROUGH DISTRIBUTORS |, 
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A Fe 


OF THE MANUFACTURERS 


USING _* 
AUTOMATIC ‘T’ UNITS FOR 








BRIGHT Carbonitriding, etc. 


Curcace Preumaric ER 
TOOL COMPANY Pree, 











Burroughs nee 


evecor™ 


THE MAYTAG COMPANY 


NEWTON, IOWA 


AVTOMATIC 


MAIL THIS COUPON TODAY! 
WELT TREATING BNET For New Descriptive Literature 
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press is compact and self-contained ang 
justable to 2-sec. speed, with special 
trolled deceleration of the platen » 


Molders of Plaskon alkyd resins wil 
this platen-type press especially we 


instant of closing to permit accurate 

ing of delicate parts. Completely adjut 

for speed, cycle and timing desired, the} 

can develop 15 tons output force wil 

psi. air supply. 


Automatic Electron Drill ch 


Development of a drill which app! 
or equals twist drilling speeds h# 
announced by Elox Corp. of Michigat, 
N. Rochester Rd., Clawson, Mich & A 

Employing new electronic princp 
operation, this motor-driven hard f 
drilling machine is said to use only |’ 
usual power while increasing the cut 
speed for hardened steels as muci ® 
times above previous Elox models. Pre 
tion cutting of extremely smal! as ™ Plasti 
large holes in hardened metals and P® Ring, 
tion removal of taps, drills an reames 
only a few of the many applications 
for the fully-automatic Electron Dril: 

Using the \% in. optimum size ele 


St tes 
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STRIP HEATERS 

















in straight lengths, curves, rings, seg- 
ments and with fins. 442" to 95 
» 4" to 214” width. lron, steel 
elloy shesths. 


hee for Processes ant 


produilae 





J 
J 








give clean, dependable and accurately controlled 
heat. They are widely used in platens, dies, 
kettles, tanks, ovens, air ducts and other 
applications requiring accurate temperature 
control and around-the-clock service. 


Lady LO Snake _ CHROMALOXx Electric Strip Heaters 





If you are a user of heat, either in processes or 


Conds ee products, you can get many valuable application 
mounted in air ducts, ideas by sending for the booklet below. On-the-job 


engineering assistance, without obligation. 


A (iQ | CHROMALOX 
i fees | B— Bid - FAS Electric Heat Tor Modern Industry 


WANT MORE FACTS? 
for this booklet of appli- 








m Send 
Plastic extrusion barrel with Chromalox 
} King, Straight and Curved Strip Heaters. use 
free 


EDWIN L. WIEGAND COMPANY. | 7523 THOMAS BLVD. - PITTSBURGH 8, PA., 
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MICROCASTINGS 


Cut Cost 60% 


ELIMINATE POROSITY « MACHINING 





Microcast Parts are Smooth, 
Uniform, Sound as Cast 





This small component used in milk 
bottling equipment was produced by 
Microcast... effecting a 60% saving over 
the previous method of manufacture. 














ICROCAST is the answer 
M to many design and pro- 

duction problems of 
small components. 


Microcastings, as cast, are struc- 
turally sound, dimensionally 
uniform, and cast to such close 
tolerances that little or no 
machining is needed. Intricate 
shapes can now be specified in 
such extremely hard, non- 
machineable, non-forgeable 
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FREE BOOKLET 
Fully illustrated 16-page 
booklet, complete with 
many applications, tells «ae 
step-by-step explanation 
of Microcast Process. 
Write for your copy 

TODAY! 





alloys as stainless steel, tool steel, 
Stellite, and others. 


complete and experienced 
technical service is always avail- 
able to you at Microcast. Why 
not take full advantage of these 
facilities from the very begin- 
ning of your design problems... 
when maximum savings can be 
assured? Write for details of this 
service. 


MICROCAST DIVISION 
AUSTENAL LABORATORIES, INC. 


224 E. 39th St., New York 16, N. Y. 
715 E. 69th Place, Chicago 37, Ill. 











MICROCAST 






T. M. REG, U. S. PAT. OFF, 




































the drilling machine requires 25 
Y4 in. hole, 60 sec. for a 1 in, hy 
140 sec. for a 1 in. hole. 

Materials which can be drilled | 


This fully-automatic Electron Drill i d 
to equal or approach twist drilling ' 


Electron Drill include Carboloy, % 
cobalt steels, mickel-chromium steel 
ganese steels, Stellite, cast iron, cop 
copper alloys, aluminum, Alnico, ' 
zinc. 


New Plastics Press 


A fully automatic 10-opening 14 
platen press for precision polishitt 
laminating of plastic sheets has b* 
veloped by R. D. Wood Co., Public! 
Bldg., Philadelphia 5. Repetitive pt 
of exactly uniform sheets 0.003 to 0." 
thick and precise as to thickness, fier 
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TO THE NAKED EYE... 





«TO THE PROFILOMETER 


a Better Surface Finish 


WITH ROCKRITE TUBING 












25 se 
in, hole 











ORDINARY TUBING 
(UNRETOUCHED PHOTOGRAPH) 


ROCKRITE TUBING 
(UNRETOUCHED PHOTOGRAPH) 











Here’s why! The grain structure of the metal in Rockrite Rockrite Saves More 


Tubing is finer, more uniform because the tube is sized 


under compression instead of by conventional sizing Than Any Other Tubing 
under tension. é 
How you save —Rockrite’s better surface finish often © Higher cutting speeds 


eliminates the need for an additional finish cut. It also 


° w 
reduces grinding and polishing operations in many Tools last longer between 


“ applications. yon 

Ih isc : ’ : © Work-surf finish 

ling 4 What’s more, lighter close-tolerance Rockrite Tubing ork-surrace finishes are 
permits higher cutting speeds and substantially lowers better 


loy, 
steels, 
coppe 


O, 1a 


over-all machining costs. ® Machined parts have closer 


—Whaet are the three requirements tolerances 
essential to tube accuracy and lower . 
cost machined parts? ® Stations on automatics are 


aVewlh Gai te the Sele She D- often released for additional 
lustrated Rockrite Bulletin. Send for operations 


your copy today. 








® Extra-long pieces available— 
less downtime for magazine 


c J ROGKRIVE stocking and fewer scrap ends 


© Closer tolerances often elimi- 
nate necessity for machining 
on outside or inside 
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for : 
e better designs with 


‘ ACE MOLDED 
HARD RUBBER 


Hrrr's an “idea kit” guaranteed to stir your imagi- 





nation and give you a hat full of hints for improving your products 
with strong, durable, corrosion-resistant, and electrically excellent Ace 


Hard Rubber. Yes, a few of the newer Ace plastics are included, too. 


The kit shows how every property of hard rubber can be used to best 
advantage. It demonstrates cost-saving hints in molding, and shows 
a wide variety of design techniques, including inserts, shrink fits, ma- 


chined parts, extruded parts, parts that are blown like glass bottles, etc. 


Our sales engineer in your territory will be happy to spread these ideas 
out on your desk at the drop of a postcard. If you have a particular 
problem in mind, mention it. Chances are we’ve done something 
similar in our 98 years and can bring a sample of 


that along, too. Write today. 


Have you a copy of the Ace Hard 
Rubber & Plastics Handbook? If not, 
just ask, 























HARD RUBBER ond PLASTICS 


MERICAN HARD RUBBER COMPANY 


11 MERCER STREET © NEW YORK 13, N. Y. 
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and coloring is claimed by the manufacty, 
The press can be built in a wide range 
sizes for varying pressures. 


New Bending Machine 


A new bending machine, designed 
form outer Cases for automatic washing 
chines, has been developed by the ¢ 
Bath Co., 6901 Machinery Ave., Clevel 
3. Known as the Four-Wing Tang 


This unusual looking machine forms owa 
cases for automatic washing machine, 


Bender it completely forms the rectanguls 
shaped cases at the rate of 125 perl 
through a sequence of fifteen automatial) 
controlled operations. 

This forming method makes it possibi 
to produce the complete, wrap-around at 
in one piece, ordinarily impossible on hey 
presses using conventional and more cos 
male and female dies. 


Testing & Control 





Hardness Indenter 


A hardness indenter which attaches int 
changeably with the objectives of conv 
tional type microscopes is being manus 
tured by Erb & Gray, 854 S. Figueroa % 
Los Angeles 17. 

Mounted directly on the microscope 50 
tube or on a revolving nosepiece, the 
Indenter employs a Vickers 136° diamo™ 
pyramid point fixed in a drum which mo 
vertically against low-friction sapphire beat 
ings. External centering screws permit P®* 
tive alignment of the indenter with ® 
optical axis of the microscope. 

(Continued on page 116) 
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YOUR BEST 
METAL CHOICE IS 


HUSSEY 


COPPER 


AND 


BRASS 


Electrical conductivity . . . cor- 
rosion resistance . . . thermal 
conductivity . . . lifetime beauty 
— if your electrical products re- 
quire one or more of these char- 
acteristics . . . your best metal 
choice is Hussey Copper or 
Brass. In your product, Hussey 
Copper assures versatile phys- 
ical properties plus extreme ease 
and speed in forming and fabri- 
cation. Seven complete ware- 
houses place Hussey Copper 
and Brass within easy range of 
your production. 





Hussey Warehouses carry stocks of Copper and Brass Products for Prompt Shipment 


Our 102nd year 
1848-1950 


V Sheet Vv Strip 
¥ Coils 
Vv Fabricated Prod- 


ucts (Rods +> Wire 
Tubing * Nails) 


PPTEMBER, 1950 
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BLAZECRETE REFRACTORIES 







































Hydraulic-setting 


REFRACTORIES 




















These 2 new refractories, with the famous 3X Blazecrete, 
cover the range of industrial requirements for new furnace 
construction and many maintenance uses. 


To team up with the highly successful 3X BLAZECRETE 
Johns-Manville has developed these 2 new refractories 
with many similar characteristics but designed for lower 
temperature applications. Like 3X Blazecrete they too, 
can be flipped into place and troweled smooth without 
ramming or tamping ... or can be gunned. 


| SGandlaed viazeceent (.22:,) 


For building and repairing old refractory linings. Makes 
brick work repair easier and less costly than using ‘“‘Plas- 
tics.” For use by boiler manufacturers to replace fire clay 
tile in wall construction. Does not require prefiring. 


Ps LW BLAZECRETE (200F) 


A low conductivity refractory concrete for use in building 
new linings and repairing old. Its light weight makes it 
adaptable and economical for many applications. 


Mow femibced 3X BLAZECRETE (20) 


Unusually effective for heavy patching, especially where 
brickwork is spalled or deeply eroded. Excellent for re- 
pairing forge furnace linings, burner blocks and lining 
ladles in ferrous and non-ferrous foundries. 


Blazecrete products harden after only 6 hours of air curing... 
can then be fired or left standing indefinitely. Come dry in 
100-lb. bags. Unmixed portions can be stored for future use. 


JOHNS MANVILLE 


JM, 


Approximately 130 Ib. per cu. ft. of each is needed 
for slap-troweling; 155-lb. per cu. ft. for gunning. 
Write Johns-Manville, Box 290, N. Y. 16, N. Y. 





PRODUCTS 







Johns-Manville 


for patching and gunning 
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Following indentation, the indente; ; 
replaced by the viewing objective, and mex, 
urements of the indentation diagonals 
made with a Filar screw micrometer ere. 
piece. Measurement is directly convertih 
to Standard Vickers Numbers, for which ; 
conversion chart is supplied. Some typiq 
applications listed include the following: 

Hardness testing of small parts, wire, ths 
sheets, foils, razor blading; nitrided, «. 
burized, decarburized and diffusion areas ; 
steels; localized areas of cold work: x 
identification and hardness measurement; ¢ 
such materials as bearing alloys, cast met 
hard facing alloys, electroplated coating 
and mineralogical specimens. 


Sonic Comparator 


Grade, soundness and homogeneity ¢ 
abrasive wheels, sticks, segments and tik 
can be tested, under extremely rapid pp 
duction conditions by the Sonic Comparatu 





This Sonic Comparator reveals small 
ferences in physical characteristic: 


recently developed by the Saturn Elecirom 
Co., Niagara Falls, N. Y. 

Measuring the natural period and amp 
tude of vibration of the body under tt* 
related to the natural period and amplit# 
for a standard body known to have the & 
sired physical properties, requires but 
10 to 15 sec. per article. Other at plicani® 
are said to include research or produc 
testing of many different types of cera™ 


MATERIALS & METHOD! 






FABRICATED 
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d tile 
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arator 


us at Booth No. 522, 
Show, Chicago, week of 
ber 23rd. 
























just about the toughest shock for any basket. But Rolock 
cated-welded Pit Type Furnace Baskets now standard- 
at the Peck, Stow & Wilcox plant, Southington, Conn., 
showing fine performance records in gas carburizing. 


ir department head says, “Very satisfactory, not only in 
of severe conditions, but also because they eliminate 

gh work handling from furnace to quench, which pre- 

sly caused excessive distortion.” 

Ih AILS: Baskets Inconel frame and cloth, 20” dia. x 11”; 


is. 


trom 


amp» 
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ROLOCK INC. > 
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Photograph shows fire-flash at 
instant basket and load con- 
tacted the quench. 


weight 45 Ibs.; load 225 Ibs. (hand tool parts); furnace 
temperature 1650° F.; oil quench (100° F.) ; ratio live-dead 
load 5 to 1; basket life 2 years. Furnace load 3 baskets. 
ADVANTAGES: Light weight, greater furnace capacity, 
easier handling, uniform quench (wire cloth sides) provid- 
ing complete case depth uniformity, minimum dragout loss 
of quench medium, lower costs. 

Rolock engineers are cutting heat-hour costs and improving 
product quality. May we do so for you? Write for catalog. 


és in: PHILADELPHIA ® CLEVELAND * DETROIT * HOUSTON * INDIANAPOLIS * CHICAGO ¢ ST. LOUIS * LOS ANGELES * MINNEAPOLIS 


1282 KINGS HIGHWAY, FAIRFIELD, CONN. 


for better work 


Easier Operation, Lower Cost 

















































SOUTHCO DRIVE RIVETS 


Bins Oo 












Industry’s tested hammer-driven 
Blind Rivet. No bucking, trimming 
or finishing—no_ special tools. 
Driving pin from one side of job 
expands prongs—pulls sheets to- 
gether tightly and permanently. 





For removable panels, access 
doors, etc. One screw length holds 
panels of varying thickness under 
uniform tension. Fast, easy to in- 
stall—no inventory problem. Avail- 
able in two size ranges. 










Same fastener fits all door thick- 
nesses—merely drill 3 holes—in- 
stall 2 rivets. Spring tension can 
be adjusted to form dust seal. 
Handy single unit. Ideal when 
frequent access is desired. 


SOUTHCO ANCHOR NUTS 









SOUTH CHESTER CORPORATION 


1404 Finance Building 


1418 South Penn Square 


Philadetphia 2, Pa. 
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For blind fastening to plywood 
and decorative laminates without 
disfiguring surfaces. 
Install SOUTHCO Anchor Nuts as 
permanent base for removable 
machine screws. Can’‘t twist or 
tear out. 
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plastic and metallic materials, a , 


physical differences affect vibration , 
teristics considerably. 


Universal Testing Machine 


A simplified Table Model Universa| 
ing Machine for tension, compression, § 
ure, shear and transverse tests is now y 
able from the National Forge & Oring 
Co., Irvine, Pa. in two capacities: >) 
and 15,000 lb. Additional ranges 
and 6000 Ib. are included in the 3 
model while the 15,000 Ib. model my 
used for 300 or 3000 Ib. 

Crosshead speeds are said to be infin) 


This Table Model Universal Testing! 
chine has crosshead speeds infinitely va 
from 0.005 to 6 in. per min. 


variable from 0.005 to 6 in. per min. 

a crosshead stroke of 14 in. operating 
20 in. working space between coli 
Furnished with gear-operated wedge gi 
the unit can be equipped with holdest 
threaded specimens and fixtures for mi 
compression, flexure and shear tests. 


Weathering Tester 


Accelerated weathering tests can be 
with a new automatic tester product! 
Hanovia Chemical & Manufacturing \ 
160 Chestnut St., Newark 5, N. J. 

Called the Climatron, the instrumet 
said to offer rapid and dependable 
mination of the light fastness 
ing resistance of specimens exposed ' 
Simulated sunshine, temperatu 
and rain can be regulated by the setts 
a time cycle meter and a thermo-t¢s”™ 
so that the entire testing cycle 1s op 
automatically. 

Engineering features of the Climatro® 
clude: a 

(1) Compact, self-contained, robile ¥ 
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| RASS : STAINLESS STEELS 
AND TUBING 


Write for NEW DATA on 
E.L.C. STAINLESS STEELS 


A new Frasse Engineering Memorandum on the “Resis- 
tance to Sensitization of Extra Low Carbon Stainless 
Steels” is now available. Shows results of comparative tests 
on types 302, 304, 316, 321, 347, and 304 ELC for corrosion 


immunity after welding. Send the coupon for your free 
copy today. 


PPTEM BER, 1950 


Chemical, cosmetic, and other manufacturers are now using this in- 
genious, all-stainless filling machine for high speed precision packaging 
of their liquid products. 


It fills containers with any type of fluid—free flowing, viscous, or 
foaming—through a battery of automatic valves actuated by a single 
foot pedal operation. 


The nature of each liquid to be filled requires that every machine 
be custom built, normally a headache in materials procurement. The 
illustrated machine, for instance, uses stainless steel nipples, unions, 
plates, sheets, angles, rounds, flats, squares, hexes, screws, nuts, seam- 
less tube, and pipe. 


The manufacturer of this unit, however, has simplified his problem 
by standardizing en stainless steels from Frasse warehouse . . . and by 
relying for selection of the correct types on Frasse engineering service. 
In just the quantities and exactly the analyses needed, he gets his 
requirements immediately from Frasse stocks. 


You’re invited, too, to make Frasse your inventory headquarters for 
stainless steel. Frasse stainless stocks include every rolled form. . . 
sheets, strip, bars, tubes, pipe, and specialties . . . in a wide range of 
sizes and analyses. For immediate stainless service, call Peter A. 
FRASSE and Co., Inc., 17 Grand St., New York 13, N.Y. (Walker 
5-2200) + 3911 Wissahickon Ave., Philadelphia 29, Pa. (Baldwin 
9.9900) +« 50 Exchange St., Buffalo 3, N.Y. (Washington 2000) + 157 
Richmond Ave., Syracuse 4, N.Y. (Syracuse 3-4123) + Jersey City + 
Hartford « Rochester + Baltimore 


COURTESY OF PERL MACHINE MFG. CO. 


ee ee ee ee eee wens. -,, SAT mene? Rae 


PETER A. FRASSE & CO., INC. 58L 
17 Grand Street, New York 13, N. Y. 


Please send me a complimentary copy of your 


| Memorandum No. 5 on ELC Stainless Steels. 


| ER ea eee eee eT ee 
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CONNECTING RODS 


Switching to Ajax-Northrup induction heat- 
ing made these connecting rod forgings better—because accurate heating 
control and elimination of scale .permitted a change from drop-hammers to 
press forging. Better metal flow, more uniform forgings, fewer rejects for scale 
pits or dimensional inaccuracy. 





Costs were lowered, too. No loss of steel in scale, longer die life, reduced 
machining cost because the forgings could be made to a tolerance of 2 ounces! 
Clean, fast, economical Ajax-Northrup heaters are available for almost any 
forging application. Put them to work on your forging problems—send for our 
technical bulletins today. 





AJAX ELECTROTHERMIC CORPORATION - AJAX PARK * TRENTON 5, NEW JERSEY 







Associate AJAX ELECTRO METALLURGICAL CORP. 
Companies JAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 
AJAX ENGINEERING CORPORATION 


HEATING & MELTING 


DEPENDABLE LINKS 
| hetween 
Thermocouple and Pyrometer 


THERMO ELECTRIC LEAD WIRES 
| ALWAYS GIVE YOU THAT 
DEPENDABLE LINK. 











Made only of carefully selected materials— 

accurately calibrated to exacting limits and 
insulated to meet the varying demands of 
it industry. 
When your temperature measuring appli- 
| cation requires Lead Wire that will withstand 
extreme temperature, that is moisture and 
abrasion resistant, there is a Thermo Electric 
Wire for you.— Regular and “AN” Types 
made for all standard calibrations — Iron 
Constantan, Copper Constantan and Chromel 
Alumel. 

Be sure of accurate temperature readings 
— install dependable Lead Wires, Thermo- 
couples and Accessories. 

For Complete Lead Wire Specifications, 
Write for Wire Section 30G. 


Thermo Electric ‘x sw 








a NEW’ JERSEY 
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(2) Intense light source with Cte 
wattage control. 

(3) Automatic control of tempeng 
and moisture cycle. 

(4) Humidity control. 

(5) Selectivity of radiations throug, 
ters. 

(6) Low cost of operation. 


fl 





Hydraulic Testing Machine 


Tinius Olsen Testing Matching | 
Easton Rd., Willow Grove, Pa. hy 
veloped a new line of low cost hydy 
testing machines which are claimed 


Low cost, versatility, and easy operdl 
feature this new hydraulic testing ma 


provide many features not incorporate 
more expensive types of similar equips 

These physical testing machines, 0s 
the Olsen Super L Type, can be used 
tension, compression transverse and des 
testing. Equipped with the new 
Selec-TO-range indicating system, they) 
sess a 50 to 1 spread of testing ranges,’ 
to be unique in a low cost universal tt 
machine. 

As an example of the machines 
tiliry, the 60,000 lb. Super L moatl? 
100 lb. graduations on its top range" 
20 and 2 Ib. divisions on its 12,0004 
1200 Ib. ranges, respectively. The ! 
range im use is automatically iLluminal 
on the 28 in. dia. indicator dial, show 
capacity and the value of dial divisio 
characteristic colors, making identia! 
simple for inexperienced and uns” 
workers. In addition, each capacity 5? 
vided with automatic overload preve™ 
controls. . 

Since the zero load of all three rane 
identical, test ranges can be changed © 
out changing the rate of loading dri 
test—especially valuable when testing 
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OPERATING ADVANTAGES 
























A ‘Surface’ Rotary Retort Furnace is equipped with one 






or more cast alloy retorts, each provided with an internal 
screw thread. The retorts are operated with an oscillating type 
of motion which is gentle and non-abrasive and accomplishes 


Improved and uniform contact of metal pieces 







with the prepared gas atmosphere, as compared 
with other types of work handling. a forward movement of the metal pieces through the retort. 

High thermal efficiency. No trays or fixtures to @ ‘Surface’ Rotary Retort Furnaces are the first successful units 
of their kind because a protective atmosphere is utilized within 


heat or cool. cei 
the heating chamber as well as the rotary retort. A positive pres- 


a 
















' 0 : Fully cufomatic Raerilion pocsble . .. winimin sure is maintained within both areas, thereby Protecting the 
hey 9 5 f i i metal from outside air contamination during 
ges, | of manual handling. Low maintenance costs. ee ea : heat treating and quenching. 

he b : amr ' These units provide unusually high quality 
@ specially adaptable to limited production by heat treatment. Capital investment about 40% 
del control of rotation cycle and/or charging rate. that of equivalent pusher-type furnace. Min- 
nge imum space required for high production. 

)00 a ‘Surface’ RX Gas Atmosphere Generator supplies 





ne | " ’ “ee 
q atmosphere gas for all modern heat treatments. @ Complete details are given in Bulletin SC-147. 
Write for your copy today! 


“SURFACE COMBUSTION CORPORATION «+ TOLEDO 1, OHIO 
FOREIGN AFFILIATES: 







Stein & Roubaix, Paris British Furnaces, Lid., Chesterfield vp tl 


INDUSTRIAL FURNACES 


FOR: Gas Carburizing and Carbon Restoration (Skin Recovery), Homogeneous Carburi- 
zation, Clean and Bright Atmosphere Hurdening, Bright Gas-Normalizing and Anneal- 
ing, Dry (Gas) Cyaniding, Bright Super-Fast Gas Quenching, Atmosphere Malleableizing 
and Atmosphere Forgir.g. Gas Atmosphere Generators. 







PTEMBER, 1950 121 

































fabricating costs. 


The lustrous beauty of Nickeloid Pre-finished Metals assures greater 
salability. The Nickeloid “short-cut” production method assures lower 
If you are still taking “the long way ’round”, let a 


+ 


ae wath 


Tee 


Nickeloid Sales Engineer show you the “short-cut’’, 





Electra - plated 10 ALL COMMON Base METALS 
a 
cf) Me 


S 
” Ann LARGES® , 


NICKELOID 


ota Se 


Nickeloid Metals are available in sheets or coils, in a wide range of 
gauges and tempers, plated one or two sides, bright or satin finishes of 
Chromium, Nickel, Brass, or Copper, plated to base metals such as Steel, 
Zinc, Brass, Copper or Aluminum. 


Write for new "Flow-Chart" 


showing how Nickeloid Pre-finished Met- 
als eliminate costly production opera- 
tions. 









METALS 


(Pre-Plated) 









NICKEL > CHROMIUM ~ BRASS - COPPER 


ALSO LACQUERED COLORS 
SHEETS AND COILS 


© 


Established 1895 
AMERICAN 


NICKELOID 
COMPANY 


PERU 6, ILLINOIS 
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mens which exhibit higher physical y 
than anticipated. 

An additional feature of these machi 
is the Olsen Electronic Stress-Straip 
corder which produces strain magnifica 
from 10 to 1000. With the recorder, 
and half capacity for each load rang 
the testing machine can be plotted 4 
stress ordinate. Furthermore, other ry 
can be secured by resetting the recon 
pen to start at any particular lead poig 
the specimen under test. This is said 
make possible the accurate study of ge 
men stress-strain behavior not only ig 
elastic and early plastic stages, but in, 
selected plastic stage as well. 





















Portable Magnetic. Particle Tester 


A portable, low-cost Magnaflux ui 
small enough to be carried in a car tu 
has been announced by the Magna 
Corp., 5900 Northwest Highway, Chicg 
31. Called the KH-05 and designed, ii 






















Magnetizing cables can be easily « 
and looped with the KH-05 portable ™ 
naflux unit. 


other Magnaflux units, to detect invs® 
fatigue cracks, shrink and weld cracks, © 
this unit requires only 110 volt ac. Su? 
lines to give a.c. or d.c. magnetizatio?. 

All operations are controlled by SM 
| switch on an inclined contro! panel, 
| carries a meter that reads in true mag 





ing amperes and an indicator light 
indicates when magnetizing current is ™ 








MATERIALS & METHO 


ition 
a siff 

|, wht 

nagnee 





Ce me 2 
; A tae 
oye 
Or, Yi Va £ 
Z INS 
Z - 
ee S 


Z 
; 
a? 
. 
Ss 
es 
{ 





No place for Rip Van Winkles 


Twenty years bring changes--changes 
ar greater in our fast-moving world than ever 
happened in Rip Van Winkle’s day. 

Americans are awakening to unpalatable 
acts--that the enterprise system which built 
bur nation and madeit strong is being subtly 
ndermined; that advocates of backdoor 
socialism and communism thrive in our midst; 
most dangerous of all, that our young people 
bre misinformed on economics. 

For example, a recent survey of high school 
seniors reveals that they estimated that it 
akes only an $81 investment to provide a 
ob. Actually, as shown by the 1947 census, 
he 2256 establishments of the iron and steel 


industry invested $545 per worker that year 
alone in new plant and equipment. Total in- 
vestment to provide one job runs well above 
$10,000. 

These youth had a similarly distorted pic- 
ture of profits. They believe shareholders re- 
ceive 24% of the sales dollar whereas they 
receive an average of less than 3%. 

Misinformed minds are a ready field for 
imported false philosophies. And it is up to 
you, a business leader in your community, to 
take responsibility toward correcting these 
misunderstandings. The American business- 


man must not permit himself to be lost in Rip 
Van Winkle befuddlement. 


The Youngstown Sheet and Tube Company 


General Offices -- Youngstown ], Ohio 
Export Offices--500 Fifth Avenue, New York 


MANUFACTURERS OF CARBON ALLOY AND YOLOY STEELS 





KECTROLYTIC TIN PLATE + COKE TIN PLATE * WIRE + COLD FINISHED CARBON AND ALLOY BARS PIPE AND 


ut q BULAR PRODUCTS ° CONDUIT ° RODS ° SHEETS e PLATES BARS . RAILROAD TRACK SPIKES. 
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Most of the walls of the Columbia 
Cellulose Co., Ltd.’s new pulp plant 
in British Columbia are pre-cast 
concrete slabs. When the slabs are 
assembled, strips of RuBaTEx Closed- 
Cell Rubber are used to seal the 
vertical joints. 


The unique closed cell structure of 
RuBATEX is non-porous, making an 
efficient insulation. Inert nitrogen 
retained within the cells under 
pressure, provides high compressive 
strength and resiliency. RUBATEX 


Photo-micrograph shows how each cell is completely 
sealed by a wall of rubber. The material cannot ab- 
sorb moisture. It has high insulating values, is highly 
resistant to oxidation and is rot and vermin proof. 


—for pre-cast concrete 
wall panel joints provide 
these advantages: 


4 Resilient—even at 
low temperatures 


™ <« Excellent insulation 


4 Zero moisture absorp- 
tion—weatherproof 


4 Resists oxidation 





resists oxidation and is rot and 





vermin proof. 

If you havea gasketing, cushioning, 
shock-absorbing, or vibration damp- 
ing problem, try RupaTex. For most 
applications, RUBATEX can be eco- 
nomically cut from sheet stock. 
RuBaTEx is available in natural and | 
synthetic stocks and in soft, me- 
dium and firm forms. RuBaTex Drvt- 
SION will gladly provide engineering 
advice and assistance. For further 
information, write for Catalog RBS- 
12-49. Great American Industries, 
Inc., Rupatex Division, BEpForp, 
VIRGINIA. 








® , 
‘\ lf BAT ' X CLOSED CELL RUBBER 
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able in the cable. At the job, the map 
ing cables can be connected as desired, by 
equipped with Eitherend connectors, anj 
magnetizing coil easily looped around 
part to be inspected or through Opening 
the part when necessary. 







Portable Ultraviolet Tester 


An ultraviolet device for the non-deu 
tive testing of structures, weldments, 
and other objects too large for transport y 
permanently-installed black-light booth 
been developed by Menlo Research Lay 
tory, P. O. Box 522CU, Menlo Park, 

Weighing less than 2 Ib., the Me 
Fluoretor combines portability and self p 
ered operation with facilities which are 
to permit observation under the most; 
tense surrounding light. 

Two standard size D flashlight bate; 
supply power for the ultraviolet genenm 
which is attached by a swivel joint tt 
handle containing the power compone 
A chamber fits around the generator heal 
exclude light from the area under examis 
tion, and is equipped with a sponge mbit 
cone to improve the light seal on rough 
irregular surfaces. Three times magnifiats 
is provided by a focussing eyepiece. 








































Fatigue Testing Machine 


What is said to be the first “consi 
force” fatigue machine designed with @ 
nace and control equipment for direct st 
fatigue testing at elevated temperatures) 
been announced by the Baldwin Locomuit 
Works, 950 Simpson St., Philadelphia * 

Designated the Sonntag Fatigue Machi 
Model SF4, it has a static preload that 
be varied steplessly from 0 to 8000 bb 
dynamic load capacity of +5000 |b. a 
maximum capacity in one direction 
13000 Ib. During testing, the heating! 
mace can be adjusted between room @ 
peratures and 1800 F, +10F. Spec 
testing is 3600 cycles per min. 


Automatic Metal Sorter 


An automatic metal sorter, which a% 
high speed, non-destructive quality ™ 
and sorting of metal parts of any 
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-Stupakoff 
Ceramics 





a). foo... 3. STUPALITH 


S, Ves 
ates The ideal ceramic for Extreme Thermal Shock, Stupalith desig- 


ooth | y nates a group of ceramics which may be formulated and processed 
» Labe ; ff oN to possess zero, low positive and low negative expansitivities. 
rk. Gi Cone @ Formed by conventional methods. May be machined or ground to 
. Me ‘ precision tolerances. For temperatures up to 1200° C. 

self p 


are 


“i of : | TEMPERATURE SENSITIVE 


it to t 
ponds i Madetoexacting standardsand speci- 
head | . . . fications, Stupakoff Negative Tem- 
= é | tie perature Coefficient Resistors are 
e rubly », J is "~~ supplied complete with terminals in 
‘ough fr ‘a | ; \ fF ; Sig the form of rods, tubes and simple 
F . shapes, including discs, bars and 
washers. Sizes currently available 
in rods are .010” to .500” diameter. 
Tubes are from .020” to .500” O.D., 
with I.D. up to 75% of O.D. Resist- 


R AMI Cc D | E LE CT RI C S ~~ : : ance decreases approximately 3% 
for each degree C. temperature in- 

upakoff makes a wide variety of CERAMIC DIELECTRICS as gee 

bes, discs and special shapes, plain or silvered for temperature 

mpensating capacities to reduce frequency drift in RF, TV and 

er circuits. Also, general purpose ceramic dielectrics for OTH f: R 


‘pass, lead-through blocking, stand-offs and trimmer applica- 
pns, and temperature compensating ceramic dielectrics with 


— from P-100 to N-2700 and high K materials up to CERAMIC 


| PART 
=> STUPACITORS . 


Tec Precision-made ceram- 
. Two new Stupakoff electronic ics for all temperatures, 
products are the STUPACITOR voltages and frequen- 

Trimmers and Stand-offs. cies—plain, metallized 

Stupacitor Trimmers are ideal or assembled. Stupakoff 

for standard and temperature offers exceptional en- 
compensating capacitors, starting gineering and manu- 

at 0.5 mmf. The stand-offs serve, facturing facilities for 

in addition, as capacitors. Ad- the design, application 

vantages are: low cost, neat, easy and production of high- 

assembly, compact. est quality ceramic parts. 


STUPAKOFF CERAMIC & MANUFACTURING COMPANY 


TELE! 
EPHONE: LATROBE 1400 Latrobe, Pennsylvania CABLE: STUPAKOFF LATROBE 
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MOLDING CORP. Pate 


New York 5, N. Y. 70% 
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ing Nylon, 
are not now us be 
Ses is available. Fossi Pty - 
mavantageous Nylon Molding 
and equipment. 


tudy 
our product 5 
can show you how 
with our methods 


SCHAEFER-HAUSER MOLDING CORP. 





62 William Street, een a 
PRECISION MOLDERS wre 5 
re 
oe 
SO 
z 
2 
>} 
state on 
din technique permits us to . 
Our new mol leeg : 
unequivocally t : : 
—_ : 
bly ? 
ften considera 
ts cost less (0 
‘3 ey cao metallic ep a 
majority ° 

replace in the 5 fe 
2. Die costs are not expens ° ane ; 
3. Small runs are possible at a reaso ‘ 
: price. t- 
4. Our prices on large runs are ant innys y : 
‘ competitive. 












—‘15-page illustrated booklet 
describes a wide variety of 
moulded ceramic composi- 
tions. 


Gives‘ technical specifications 
that can be readily adapted to 
your individual materiel prob- 
lems, 







Write today! No obligation! 


PORCELAIN COMPANY 


“ 


MUIRHEAD AND JAY AVES. TRENTON, N 
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being produced by J. W. Dice Co., | 
St., Englewood, N. J. , 
Called the Cyclograph, the sorter 


Both “single level’ and “two level” Sorts 
are available with the new Cyclograph 


pends upon magnetic principles for ang) 
of the structure, hardness, case depth a 
brittleness of each part. It can be wsed 
reject only parts giving a low Cyclopml 
reading or to reject both above and be 
an established acceptable range. 
Testing speeds of from 1 to 5 parsg 
sec. are said to be attainable when pansg 
sent through the test coil on a belt convey 


Heating, Heat Treatme 





New Air Heater 


Forced circulation of heated air for » 
erations up to 600 F is provided by a = 
air heater produced by W. S. Rockwell ¢ 
200 Eliot St., Fairfield, Conn. 

Known as the Gehnrich Atmospheric &@ 
Fired Air Heater, it not only permit 
isting units using other fuels to be reat! 
converted to gas firing, but is said to # 
prove the efficiency of those ovens ™ 
dryers already heated by internal gas bu 
ers. Applicable wherever drying of baking 
is accomplished by hot air circulation #™ 
where there is no objection to contac © 
material with diluted products of gas 
bustion the heater is useful for such opt 
tions as: 

(1) baking of japan, lacquer and pail 

finishes and enamel 

(2) drying coils, armatures, cores ® 

molds 

(3) curing of rubber 

(4) baking plastics 

(5) drying chemicals, paper, food, ™ 

tiles and ceramic products 


MATERIALS & METHOD?! 
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When a TAM field engtaber calls... 


You can obtain a wealth of practical, useful and 


authoritative information by discussing your 
technical problems with a TAM sales engineer. 
He is well equipped to work for and with you. 
More than ten years ago he received his degree 
in Ceramic Engineering from one of our leading 
universities. Since then, his education has been 
broadened by wide experience. In the field, he 
has had his coat off and his hand-in on more 
than a few plant projects. His advance informa- 


tion on new developments and applications is 
a valuable asset. 


Here is a man ready to work with you. You will 
find him intelligent and cooperative—quick to 
understand your problems. Furthermore, he is 
your direct contact with a fully equipped and 
staffed headquarters that is the source of much 
worthwhile information and data. When your 
TAM engineer calls, get the full value that his 
background offers you. 








TAM 
PRODUCTS 


jistered trademork. Registered U.S. Pat. OF. 


TITANIUM ALLOY MFG. DIVISION 


| NATIONAL LEAD COMPANY 
{ and Sales Office: 11] BROADWAY, NEW YORK CITY - General Offices, Works, and Research Laborotories: NIAGARA FALLS, N.Y. 
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sets another new record of 
efficiency and cost reduction 


CASE HISTORY OF DOW HEAT TREATING 
PERFORMANCE ON SHIFTER SHAFTS AT TRACTOR PLANT 


Heat Treatment: .005”-.008” effective case, carbonitrided 1500°F, Oil 
Quench, File Hard 
Load: 640 Shifter Shafts, Fixture loaded, 1024 Ibs. net—1384 Ibs. gross 


Heating Time: 70 minutes Total Furnace Time: 2 hours 10 minutes 
Net Production: 472 Ibs. per hour 


By processing these parts in the Dow 
Furnace, distortion is reduced sufficiently 
to permit elimination of the grinding oper- 
ation after heat treating. Since no case is 
removed by grinding, the specified depth 
of case 1s reduced, effecting still further 
savings in heat treating costs. Reductions 
in direct labor, material handling, machin- 
ing and cleaning costs, coupled with 
improved quality, contribute to savings 
which can amortize the original cost of 
your Dow Furnace in a few months. 


DOW FURNACE OFFERS 








SEE US AT THE 





@ Gas cyaniding for 4 to % the cost of liquid cyaniding pitti rity 
@ Uniformity of light case depths throughout load 
@ Unmatched versatility — gas cyaniding, gas corburiz- 68 va 

ing, clean hardening or carbon restoration a <2, 


@ Improved quality. Forced, uniform quenching gives full (7 
hardness, reduced distortion. je 





@ Maximum capacity with minimum investment and floor 
space 


FIRST 


WITH MECHANIZED BATCH-TYPE 
CONTROLLED ATMOSPHERE FURNACES 


Detroit 2, Michigan Ri Sia ‘oe v Fe 
TEmple 1-3553 Pigg 





Maccabees Bldg. «+ 
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(6) drawing and tempering 
The heater is available in six capaiy, 
from 250,000 to 2,000,000 Bru. 


Upright Electric Furnace 


A new, upright electric furnace, featyi 
two different temperature ranges, has he 
developed by the K. H. Huppert Co,, (gy 
Cottage Grove Ave., Chicago 37. Avyailsbil 
both in a model which includes an ins 

































Full heat retention is assured in this upny 

electric furnace by multi-insulation, a bes 

resistant transite board top and an asbes 
seal recirculating door. 


fan assembly for equalized temperatures 
to 1250 F and one which has a maximu 
temperature of 2000 F, the vertical structut 
of the furnace makes it suitable for ind 
trial applications such as basket heatis 
steel hardening or drying and firing © 
ceramics. 


Lightweight Torch 


No preheating, pumping or priming * 
required for the recently-introduced Prep 
Torch which gives an instant heat at 2200! 

Distributed by the Air Reduction 5# 
Co., 60 East 42 St., New York 1/7, ™ 
lightweight (114 Ib.) torch is said © D 
useful for such operations as solderité 
joints, loosening nuts and sweating cable 
Features claimed for the torch are 

1. a throw-away fuel container 


MATERIALS & METHODS 





ow to make Stoody Hard-Facing 
WORK harder for you 




























7 
"o help you select the best, 
longest lasting, most economical 
wear protection on a cost/hour 


gin basis, we’ve prepared this new 


s hea. 








best booklet, “Stoody Alloys.” Not 
only does it furnish a concise description of and pertinent 

res up information on each Stoody Hard-Facing Alloy, but it 

mus lists hundreds of pieces of wearing equipment with the 

ope recommended alloy for maximum protection. By follow- 

a ing the Stoody Alloys recommendation, you’ll save many senate tie 4 pm “ine he 

rg ol hours of trial and error, because all selections have been now operate any equipment in these 
made only after many years of testing. industries! 

SEE YOUR DEALER or write for your copy today! 

Simply ask for the new issue of “Stoody Hard-Facing Construction Coke and Gas 
Alloys.” For more complete data on any individual Lumber andPaper Foundries 
Stoody Alloy, detailed circulars are available. Rock Products Power Plants 

ng Cement Petroleum 

~~ | Brick and Clay Railroads 

slo Metal Mining Agriculture 

oe STOODY COMPANY Coal Mining Automotive 

od 11959 EAST SLAUSON AVENUE lron and Steel 

able WHITTIER, CALIFORNIA 
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It's almost magic the way Brainard tubing consistently fabricates 
just the way you want it to— the way the scrap ratio stays at a 


minimum — the constant uniformity through and through. 


But actually there’s no magic to it — Brainard welded mechani- 
cal tubing does the trick because it is quality controlled from 
ore to strip to tube. This means by using Brainard you can build 


more value into your product. 


Next time you want ductile, easier-working tubing, get in touch 
with one of the Brainard offices listed below. The results will 


impress you. 














QUALITY CONTROLLED FROM 
ORE TO PRODUCT BY BRAINARD 


6 ) G 
Straight or Fabricated al 


SIZES: !/2" to 4°°— .025 to .165 




















TUBING DIVISION 


BRAINARD STEEL COMPANY 


2339 LARCHMONT AVENUE WARREN, OHIO 
There are Brainard sales offices in Atlanta, New York, Cincinnati, Pittsburgh, Buffalo, 
Chicago, Philadelphia, Detroit, Cleveland, Indianapolis and Nashua, N. H. Sales 
Representatives: Sharonstee! Products Co. in Detroit, Grand Rapids, Mich.; and 
Farrell, Pa. Fred J. Reynolds, Davenport, la; Brass & Copper Sales Co., St. Louis, Mo. 
















New Materials 
and Equipment 


















2. a constant flame until fuel j, a 
hausted 
3. clean odorless heat 
4. tool-box size—approximately 61), ; 
high, without the burner, and fi 
in dia. : 
Under ordinary service one fuel containg 
will last more than 4 hr. 


Portable Induction Heating Unit 


A low-cost, portable, high frequency is 
duction heating unit which will open 
continuously regardless of load conditig 
has been developed by Lepel High f, 
quency Laboratories, Inc., 41 West 60 & 
New York. Measuring only 20 by 26 
























Carbide tips can be brazed to cutting toil 
with this portable induction heating wi 


16 in., the unit is said to be suitable fu 
hardening, annealing, normalizing and sot 
ering ferrous and nonferrous metals. 
Performance data released on the unit 
dicate that it will: 
(1) Heat a 1-in. length of steel rod ® 
1500 F in approximately 3 sec. — 
(2) Braze carbide tips to cutting 100 
up to 1)4 in. square. 
(3) Melt 4 oz. of steel or brass in 4 mi 
For uniformity aad speed in productos 
heating cycles can be preset for desitt 
temperatures with an automatic timet. 


Heating Safety Device 


Development of a constant stand-by sae! 
control for use with existing controll 
circuits on automatic or manually operat 
furnaces has been revealed by I//inois Te 
ing Laboratories, Inc., 420 N. LaSalle St 
Chicago 10. . 

Called the Pyrotac, the contro! uait® 
used for shutting down heater circuits ® 
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5 Hit 
id + in 


ONtaing 


e: ' Solid Carbide Rolls 
ae weighing up to 1000 pounds 
eek for Strip or Sheet 


@ Profitable, increased tonnage with Talide Carbide 
Cy Rolls can be had Mills regularly report astounding new 
cal a . i figures. What's more, increased operating speeds and 
b Ph | improved surface finish make subsequent polishing and 

a EI ing unnecesury 
/~ ? Talide Tungsten Carbide Rolls are used for ordinary 
BETTER FINISH finish or mirror-finish on such items as cold rolled 
1. stainless, spring steel, razor steel, alloys, carbon, alu- 

wER speEnS minum foil, tinsel ribbon and flat wire. 

4. WG Metal Carbides Corporation originally developed 
the art of making Carbide Rolls, and only this firm 
makes solid or sleeved Talide Carbide Rolls weigh- 


x. vyss Bown THE 
: ERANCE ing up to 1000 pounds. Available in diameters up 


CLOSER 0 to 10” and lengths up to 40". We make the 


4 smallest and largest rolls in the world' 
GREATER grpucii Write us today. We'll show you how to get 
6. more production, better finish, higher speeds, less down 
FEWER REIECTS time, closer tolerances, greater reductions and fewer 
i% | 


rejects on your mill operations 




















{ min OR ae : oe oie Sleeved Rolis for Flat Wire 
1Ct100, : : ee 


esired 

















For Shape Wire 


METAL CARBIDES CORPORRTICH 


YOUNGSTOWN 5, OHIO Pioneers in Tungsten Carbide Metallurgy 


CUTTING TOOLS - DRAWING DIES - WEAR RESISTANT PARTS 

















Send for this 


BROCHURE 























YOU WILL FIND IT 
VALUABLE FOR 
READY REFERENCE 


This brochure, file catalogue size 


814 x 11”, contains needful facts 
and information on Brinell hard- 
ness, ductility, compression, ten- 
sile, transverse and hydrostatic 
testing machines and proving 
rings. Also information on special 
testing equipment. You may at 
some time want to have quick in- 
formation on physical testing 
equipment and this catalogue in 
your files makes such information 
available to you immediately. 








8833 Livernois 


Detroit 4, Mich. 


Without obligation send me your brochure 
on testing instruments. Also special folders on 
following types (check your interest): 


["] Brinell Hardness [] Duetility 
[_] Compression [] Tensile 

[] Hydrostatic 
[] Proving Rings 


["] Transverse 


NAME 


TITLE 


Attach coupon to your letterhead 
and mail 
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New Materials 
and Equipment 






any electric or fuel-fired unit and can also 
be connected to sound an alarm, making it 
ideal for use on heat-treating furnaces and 
kilns. If the thermocouple or extension wire 
should break or burn out, it is claimed that 
the Pyrotac will shut down the heating 
equipment automatically. 

The Pyrotac is available in scale ranges 
from 0 to 600 F and 0 to 3000 F and their 
centigrade equivalents. 


General 





Electropolisher for Metal Samples 


A device that is said to polish and etch 
metal samples used for microscopic examin- 
ation in less than a minute is being manu- 
factured by the Central Scientific Co., 1700 
Irving Park Rd., Chicago 13. 

Called the Cenco-Hangosky Electropol- 
isher, it can be used to prepare proper 
microscopic samples of ferrous and non- 
ferrous metals and many types of alloys. 
Automatic controls regulates the time and 
the amount of current necessary for specific 
jobs, while interlocks and switches are de- 
signed to insure safe operation at all times. 


Demagnetizing Coil 


An improved design of demagnetizing 
coil which is said to be highly effective in 
demagnetizing materials and_ stabilizing 
magnetic flux has been announced by the 
Special Products Div. of the General Electric 





This new GE demagnetizer can accommo- 
date a variety of sizes and shapes. 











ENGELHARD 


meets every 


THERMOCOUP|; 
NEED! 


Noble Metal 
Thermoelemeni; 


and Thimble 


platinum vs. platinum-rhodium— 
repaired at substantial saving 
with credit for reclaimed metal 


Base Metal 
Thermoelement 


chromel vs. alumel iron ys. 
constantan copper vs. 
constantan 


Standard 


Insulators 


All types and sizes 


















Primary and 
Secondary 


Protection 


Tubes 


Terminal Heaas 


and Lead W tre, et 


At Engelhard, you will find a com 
plete line of thermocouples and « 
cessories to meet all requirement 
The individual parts of Engelhart 
thermocouples are selected and 
sembled for your specific condition 
of atmosphere and temperature. Yo 
can rely on Engelhard’s more than“ 
years of research and instrumet 
building experience to solve you 
temperature measurement problems 
W rite for complete information today: 


CHARLES ENGELHARD, INC 


850 PASSAIC AVE., EAST NEWARK, N/ 


MATERIALS & METHOD! 





nis 
es 


Vings 
etal, 





MK 


elt, 


com: 
ad at: 
nents. 
shard 
ad as 
itions 
You 
an 40 
ment: 
your 
lems. 
oday. 


NC. 
NA 


[ODS 


you cAN BE SURE.. te irs 


Westinghouse 





Westinghouse Therm-a-neering has the 
answers. This engineering and metallurgical 
service is offered with no obligation to the 
man who “can’t be sold’’, but, who is willing 
to accept proof of efficiency and dependability. 
Therm-a-neering custom-builds equipment to 
fit your individual requirements, assuring 
smooth and economical operation of your heat- 
treating line. 

Take the carburizing furnace shown above, 
for example: one continuous and complete 
operation puts all parts through the same cycle, 
same atmosphere, same temperature. Uniform- 
ity of parts is assured. Rejects are eliminated. 

And the work is done fast. No handling of 
parts is required between charging and dis- 
charging. Doors open automatically. One 


“neering. A HEAT AND METALLURGICAL SERVICE THAT 


Here’s the solution to your 
Gas Carburizing Problems 


OFFERS w ITHOUT OBLIGATION: 


ENGINEERS — Th 


pag ermal, design and metallurgical engineers to help you study 


treating problems with a view toward recommending specific heat- 


(eating furnaces and atmospheres. 
R 
maples toe well-equipped metallurgical laboratory in which to run test 
be - €s to demonstrate the finish, hardness and metallurgical results that can 
xPected on a production basis. 
PR : i i i 
fal ‘ON—A modern plant devoted entirely to industrial heating. 
P ‘ 
trie nCE—Manufecrurers of a wide variety of furnaces—both gas and elec- 


Protective atmosphere generators. 
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operator handles all work easily. Production 
is maintained at 800 net pounds per hour. 

This installation is typical of the way 
Westinghouse furnaces—both gas-fired and 
electric—are answering today’s production 
problems. And because Westinghouse engi- 
neers have no favorite to play, they can study 
your problems from an unbiased point of view 
in helping you select the equipment to do your 
job most efficiently and economically. 

Let Therm-a-neering help you. Call your 
nearby Westinghouse representative for de- 
tails, or write Westinghouse Electric Corpora- 
tion, 180 Mercer St., Meadville, Pa. _j.10350 





GAS AND ELECTRIC 








There is one 








A PRECISION INVESTMENT CASTING 


i} by Blea. 


Hitchiner engineers and metallurgists are solving small parts 
production problems in almost every industry. If you have parts 
which require costly and intricate machining, it will pay you to 
investigate the Hitchiner method of precision investment casting 





@ Small Quantities: The low tooling cost for Hitchiner 
castings often makes small quantities more practical by this 
method where normally they would be manufactured by 
other processes only in large volume. 





@ Mass Production: The Hitchiner method is particularly 
| well adapted to quantity production of intricate parts 
"i normally involving high machining or assembly costs. Pro- 
} | jections, recesses, irregular holes, external under-cuts and 
similar operations which ordinarily present difficult manu- 
facturing problems, can be usually incorporated into a 
Hitchiner casting. 


® Tolerances: Plus or minus .005 per linear inch or diameter, 
with plus or minus .0015 the closest and plus or minus .010 
the greatest required, are the normal working tolerances. 
On many dimensions closer tolerances can be held, especially 
in non-ferrous metals. 


Send us your blue prints and permit our metallurgical and 
engineering staff to offer competent advice on your small metal 
parts problems. 


HITCHINER MANUFACTURING CO., INC. 


Manchester, N. H. 
Sales Office: 967 Farmington Ave., West Hartford 7, Conn. 
AGENTS IN ALL PRINCIPAL CITIES 





















































New Materials | 
and Equipment i 


Co., Schenectady, N. Y. Suitable for use » 
any unshielded, magnetically-soft materi 
the coil is said to eliminate undesin\y, 
magnetic flux from tools, drills, punch 
small arms and any machined parts thy 
may have become magnetized. 

The coil axis being horizontal, mass pro 
duction demagnetizing can be accomplish: 
on stock up to 8 in. wide by passing a np, 
metallic conveyor belt thru the instrumey 
parallel to the coil axis. Pieces of conside. 
able length can be demagnetized, or sever; 
small pieces can be demagnetized simp. 
taneously, provided that they are not in 
metal container or in sufficient contac ; 
cause shielding of any part. 


Bearing Grease 


A general purpose bearing grease wit 
the ability to withstand both high and «. 
tremely low temperatures is being produce! 
by Master Lubricant Co., Meadow & Jacks 
St., Philadelphia. This product, called li 
briko M-6, is said to have a melting poin 
(by ASTM methods) of more than 37)! 
while it remains operative at temperatur 
lower than —40 F. 

Lubriko M-6 is recommended for use 
electric motor lubrication, for high and 
speed shaft bearings, conveyors, drying kiln 
machine tools, high-speed printing pres 
and most other anti-friction bearing device 
It is especially suited for installations 1 
climates where seasonal changes are extrem 


Plastic Cutting Block 


Colonial Rubber Co., Ravenna, Ohio, % 
announced the manufacture of a new cuttil 
block made of Tygon plastic. 

Colonial cutting blocks are self-healing 
can be used on both sides, and are saic' 
have an unusually long life. Producto 
costs can be reduced on clicking and malt 
cutting operations by preventing rejects 10% 
double cutting due to “bounce backs,” less¢ 
ing intervals between die resharpening, 
virtually eliminating die breakag 

Materials such as rubber, leather, P* 
tics, cork, fiber, felt, cloth, paper, [01s ° 
light gage metals can be die cut cleat 


the Tygon surface. There is no cangt 
getting foreign material in stock, accom” 
to the manufacturer, and stock of «aile™ 


colors can be cut without fear of cross © 
tamination. 
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J ave major role in RCA Victor's 
lateral 2 : Loe got es ; 

me famous 45-rpm record changer — ; 
UNche ' 

tS thas ; ae : 


















ASS pro ae ie 
lished : poe ge. H 
. a Noe : Bee | 

TuUMent 


NS icet. 














Sn RCA Victor’s 


evolutionary 45-rpm record 


ode hanger, Model 9-EY-3, the 
a urntable, pinions, spindle, 
3) main cam, cycle lug and 
Btar wheel are die cast. Four 
rT q these components are produced 
in Bs a single zinc-base die casting. 
ons szinc of proper quality assures 
es Bithe dimensional stability over a 
prolonged period vital to this product. 
|AnaconDA ELECTRIC* ZINC, 
29.99+7 pure, is always dependable. 
"Anaconda Sales Company, The record-changing mechanism is housed inside the 
Ds; Broadwity deo Wahl 4! Nei Voek — rer ’ zinc ae bi sa die cast- 
eal , ? ’ g shown here. Zinc-Dase aie cast pinions t down inside 
os Subsidiary of Anaconda Copper the top of the central post. Photograph and data by 
~ Ls at Se ee ais ome a a Corporation of America and the 
ts 50294 rporation. 
Look tc ANACONDA fa: 
ifter 


Copper - Zinc - Lead + Silver - Cadmium - Bismuth - Arsenic 
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You'll Always 
Know with a 


Furnace Atmosphere 
Indicator 


Do you depend upon badly scaled or de- 
carburized work to tell you that some- 
thing has happened to your furnace at- 
mosphere? And then spoil more work get- 
ting the atmosphere back to where it 
belongs? 

A Gordon Furnace Atmosphere Indica- 
tor will watch that for you. It makes a con- 
tinuous, thorough check of the furnace at- 
mosphere, and as soon as it changes, the 
change is detected and indicated so that 
quick necessary adjustment can be made. 
It works on gas or oil-fired furnaces and 
in protective atmospheres on electric fur- 
naces. 

The Gordon Furnace Atmosphere Indi- 
catos works on the principle of the rela- 
tive thermal conductivity of gases. It is so 
simple and easy to use that top results can 
be obtained with shop or non-technical 
personnel. 

Where a continuous record of atmos- 
phere readings is required, the indicator 
can be co-ordinated with ao recorder. 

You can’t afford to be without this in- 
strument any longer. 


Price, complete with U-tube 00 
and Sample Filter, 110 V, 60 C, $335 


Write for descriptive bulletin 
for full information. 

= GORDON. teers] 
-* SERVICE. 3: 


CLAUD S. GORDON CO. 


Specialists for 36 years in the Heat-Treating 
and Temperature Control Field 
Dept. 24, 3000 South Wallace St., Chicago 16, Iil. 
Dept. 24, 2035 Hamilton Ave., Cleveland 14, Ohio 
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A 
New Electrolytic 
Iron Powder 


@ A NEW TYPE of iron powder for 
the powder metallurgy field has been 
announced by Powdered Iron Corp., 
Detroit, and is now being produced 
on a pilot plant scale for industry. 
The powdered iron resembles Swedish 
sponge iron physically, but has the 
purity of the best electrolytic iron 
powder. The combination of particle 
shape, typical of sponge iron, and 
high purity give the powder the fol- 
lowing advantages, according to the 
manufacturer: 





(1) Compacts are more easily | 


made. The dendritic structure causes 
interlocking of the particles at usual 
working pressures, while the softness 
of the iron itself permits the forming 
of a dense compact upon increasing 
the pressure. 


(2) Sintering temperature seems 
to be somewhat lower. Temperatures 
of the order of 1300 F and up pro- 
duce good results, as compared with 





the 1500 to 1800 F commonly used. | 


(3) Particle size is more uniform 
and is controlled in the original pro- 
duction of the material, instead of in 
the reduction of a larger mass by 
mechanical means. 


(4) Electrical properties are im- 





proved. Powdered iron cores for elec- | 


trical and electronic applications show | 


lower hysteresis and eddy current 


losses, due to the lower density of the | 


compact when produced for core 
purposes. 


How Powder Is Produced 


For the new process, ordinary cast 


iron or mild steel scrap in the form of 
borings or turnings are the raw ma- 
terial. These are placed in a chemical 


bath in iron trays, and become the 
(Continued on page 138) 





| 






























This 
FREE Folder 
Tells About 
Oakite’s Great New 
Pre-Paint Cleaner 


AKITE Compound No. 33 
is a cleaning-phosphating 
material that simultaneously 
removes oil and rust and con- 
ditions the metal -surface for 
painting. 


It also removes heat scale and 
other oxides, carbon smut, sol- 
dering and welding residues, 
identification inks and other 
soils from steel, cast iron, 
aluminum sheet and castings. 


Oakite Compound No. 33 is a 
great soak cleaner for metal 
parts of moderate size; and great 
for hand-swabbing on large 
pieces like cabinets, desks, 
doors and truck cabs. 


Oakite Compound No. 33 saves 
money; frequently eliminates 
pickling operations on moderately 


rusty steel. 
RPE Write to Oskite 

Products, Inc., 
32H Thames St., New York 6, 
N. Y., for your copy of Folder 
7993 on “Oakste Compound 
No. 33”. 


prized INDUSTRIAg Cte 





av 
* mernoos * >* 
Technical Service Representatives Located 1" 
Principal Cities of United States and Canada 
a 














MATERIALS & METHODS 





\ We arm was selectively heated and water quenched on the small 





ons 













“internal ring gear being hardened 
on the Lindberg LI-25 induction 
Heating Unit". 













Investigate the amazing versatility of the Lindberg Induction 
Heating Unit— approximately 2000 different parts have been 
selectively hardened or annealed on this typical commercial 
heat treating installation. 


FROM THE LARGEST —The internal ring gear 
illustrated above—with a 60” inside diameter, 314” face with 
187 teeth each individually heated and oil spray quenched. 


TO THE SMALLEST —This small 2” stamped metal rocker 
& square face at the rate of 3000 per hour. Investigate this 


versatile Lindberg Induction Heating Unit—it may supply the 
answer to your selective heating operations. 








FY LINDBERG 


eat treating or melting need! 


—.. C/NDBERG 
ae HIGH FREQUENCY DIVISION 


LINDBERG ENGINEERING COMPANY, 2451 W. Hubbard St., Chicago 12, Illinois 


























































ETALLURGISTS AND PRODUCTION MEN are 
M pointing the way to corrosion control 
by the use of stainless alloys. These alloys 
/ range from the general purpose (19-9) to 
the highly specialized types, each particu- 
larly suited to service requirements. 
Lebanon Circle © 22 (analysis at right) is 
a typical example of a stainless alloy that 
adds years of usefulness to any castir 
that must withstand corrosive attack. 

Lebanon laboratory and production 
| techniques play an important part in main- 
ti taining the high quality of our castings. 
Modern electric induction furnaces pro- 
vide maximum flexibility of control so 
valuable in processing alloy material. 
| Our engineers are at your service, 
anxious always to help you solve your 
problems by developing entirely satis- 
factory castings. 





iu 
IS 


If you do not have copies of our 
Data Sheets we will be glad to send 
them on to you. 


LEBANON STEEL FOUNDRY * LEBANON, PA. 
**In the Lebanon Valley’’ 


LEBANON 


ALLOY AND STEEL 














Finish-machined casting of a Centrif- 
ugal Pump Casing made at Lebanon 
of Circle L 22 Stainless Steel. 


LEBANON CIRCLE (D 22 
NOMINAL ANALYSIS 


Carbon Max........... 0.08 
NE nn 6 6a he cee «2 mis tee 
Manganese............ 0.75 
SE scenneeebees 19.50 
gt SS, AR. 9.00 
NOMINAL 
PHYSICAL PROPERTIES 
Tensile Strength....... 75,000 
Weeks Paka 6 oc. dp os bs 36,000 
Elongation in 2’’—%. . 50 
Brinell Hardness....... 135 


HEAT TREATMENT: 
Water Quenched 


See 








CORROSION _Cheknaied 


WITH LEBANON STAINLESS CASTINGS 









Electrolytic Iron Powder 








continued from age jy 


anode in the electrolytic reaction 4 
occurs. Iron is dissolved oyr chen 
cally, and is deposited from the 
tion in a mercury cathode that by 
comes impregnated with the jy, 
The iron is recovered in fine pari 
form by distillation of the cath 
soft pulverizing, and air classifica 
There is no severe mechanical red 
tion of a large mass, so that the ds 
dritic structure of the powde; 
obtained from the cathode j; , 
destroyed. 

The particle shape of the mate; 
can be translated into greater 9 
strength in compacts, due to the f 
terlocking of the particles; or iz 
greater compressibility of the powé 
due to the readiness with whic 
dendritic structure can be compact 
A result is that usable compacts; 
be made with low apparent dens 
The powder, as supplied commenti 
ly, has an apparent density of : 
2.5 gm. per cc, but it can be suppl 
in apparent densities as low a 
or as high as 2.8 gm. per cc. 


High Purity Obtained 


High purity is obtained 
process because there is no resic 
unreduced oxide, as in the spog 
processes. Purity of the final pow 
is about 99.8% iron. Absence 
silica means avoiding the abra 
effect of this substance during 
pacting. 

The new iron powder is pitt 
competitively with standard iron pi 
ders now on the market. 

Patents have been applied for 
cover the new features of the mi 
facturing process. While 4 |imnut 
commercial production is now 3 
able from the pilot plant, additio 
facilities will shortly be compl 
to increase the capacity consideral 

The new material is expected! 
go into all the fields of appli! 
for which present iron p waders '. 
suitable. It should have special a” 
tages where a high-purity mate! 
needed for low-density compa 
in electronic work, the producess® 
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P cellent .. 


4 Typical Machine Shop Reporte: 


So 


BETTER 
PRODUCTION 


Longer Tool Life 





undreds of profit conscious machine 
hops throughout the metal-working 


ndustry have switched to J&L “E” 
steel to ensure dollar savings through 


nger tool life and increased production. 
Here’s a report from a typical inde- 
bendent shop which produced the parts 
hown actual size at right: 


“J&L ‘E’ Steel machines very well 

. the finish obtained has been ex- 
. our tool life has been in- 
creased .. . we have been able to 
realize 33% better production. We 
are interested in changing all our 
specifications to your new ‘E’ Steel.” 


These are reasons why J&L “E” 


Steel has been so enthusiastically 


accepted throughout the industry. But 


here are others—four years of exhaus- 
ve field testing in over 100 applica- 
ions proved J&L “E” Steel’s superi- 
rity. Now since “E” Steel has been 


JONES & LAUGHLIN STEEL CORPORATION 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES « STRUCTURAL SHAPES « HOT AND COLD 
ROLLED STRIP AND SHEETS * TUBULAR, WIRE AND TIN MILL 
PRODUCTS « ‘‘PRECISIONBILT’’ WIRE ROPE »* COAL CHEMICALS 


n raw materials, 


ja manufactures a full line of 
Carbon } ° 
carbon products, as well as 
Certain products in OTISCOLOY 
Gand ja ; : 

id JALLOY (Aé-tensile steels), 
EPT} 


MBER, 1950 


Better Finish 


WITH J&L 
REE-CUTTING “EE” STEEL 


ese THE NEW FREE-CUTTING 


BESSEMER SCREW STOCK 


on the market, 80% of the new users 
report: 

*% Better Machine Finish 

* Longer Tool Life 

* Higher Speeds 

*% Machinability Ratings up to 170 

* Better Response to Forming and 

Cold Work 
J&L “E” Steel is made in three grades: 
E-15, E-23, and E-33, each within the 
composition limits of the standard 
bessemer screw steels and with similar 
tensile properties. 

Investigate the production economies 
you can gain with J&L “E” Steel. 
Write today for your free copy of the 
booklet “Faster Machining... Smoother 
Finish ... Longer Tool Life.” It will 
give you additional information 
on properties, grades and their 
equivalents, and applications. 

“E”’ Steel (U.S. Pat. No. 2,484,231) 
is easily identified by the distinctive 
blue color on the end of every bar. 


ES 


~e 


Pa x 
¢ &. m 





PARTS SHOWN ACTUAL SIZE 


Jones & LAUGHLIN STEEL Corp. 
474 Jones & Laughlin Building 


Pittsburgh 30, Pennsylvania 


Please send me your booklet, “Faster 
Machining . . . Smoother Finish. . . 
Longer Tool Life,” describing J&L 
“E” Steel. 


NAME__ 





ADDRESS__ 





COMPANY 








——_ . yr 
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Are you thoroughly familiar with 
the superior qualities of ‘“‘centrifugally cast’’ high alloys...such 
as these cylinder liners, for example? 


Centrifugally cast metal is exceptionally uniform, close-grained 
and strong. It is free of pits and pockets. It is capable of passing 
very rigid tests. And the practical advantage is that as long. as 
there is a central circular hole, almost any outside shape can be 
cast. Some of our customers want their castings centrifugal even 
though considerable boring and other machining is necessary to 
finish the piece. 

We recommend our centrifugal casting service if your require- 
ments call for the characteristics outlined above. Our high alloy 
foundry is modern in every respect and staffed by metallurgists 
and foundrymen of many years’ experience with both centrifugal 
and static castings. 


THE UURALU YL COMPANY 
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ing its cold workability, and the , 
loys are not brittle in the anne 
state. Because of these properties i, 
alloys might be useful for filamep 
and filament supports where rigidiy 
and resistance to mechanical sho 
are required. 


Lead Additions in Steel Evaluaty 


A recent report published in ty 
British Journal of the Iron and Sy 
Institute (July, 1950) confirm 
marked improvement in machinabil 
ity obtained by lead additions to; 
large number of carbon and ally 
steels. 

At the same time the authors, | 
Woolman and A. Jacques, found thi 
0.15 to 0.20% additions of lead hare 
generally minor effects on norm 
tensile and impact properties of tix 
steel in either the longitudinal « 
transverse directions. In some cas 
a slight tendency to lower ductiliy 
and toughness with addition of le 
was observed. 

However, marked reductions 1 
fatigue resistance may result from 
lead additions; these reductions & 
come greater as tensile strength 
the steel increases. Thus, for a 78,00! 
psi. steel, the reduction was neglig: 
ble; for a 107,000 psi. steel, it wi 
about 5 to 10%; and for a 164,(ll 
psi. steel, about 20%. Notch set 
tivity in fatigue was not affected ) 
lead additions. 


Aluminum Nomenclature Clarife 


Standard nomenclature for alus! 
num sheet and plate has been adopt 
by The Aluminum Assn. in ordet © 
clarify designations of these produ 
The new definitions are: 

Plate—a solid section rolled to! 
thickness of 0.250 in. and heaviel, , 
rectangular form with either sheatt 
or sawed edges. | 

Sheet—a solid section rolled ®' 
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Mr. Parks manufactures school 


hors, desks. Very good desks, too... but, 
ina th 
ad hare even so, Mr. Parks is always look- 


ing for ways to make them better. 


This is the way Mr. Parks’ problem came about... 
14”x 11 gauge tubing is bent U shape to form a 
support for both seat-and table of Mr. Parks’ desks. 
Design calls for a short radius bend, and he was 
sing a fully normalized tube that Rockwell “B” 
ested under 55. 


‘Not stiff enough”, decided Mr. Parks. “No desk 
bf mine is going to sag when a heavyweight leans 
against it! On the other hand, the tube must not 
be so hard it breaks in bending.” What to do? — 
one thing, of course, and Mr. Parks did it. He called 
in the ELECTRUNITE Tubing Metallurgist. As a 
result of this call, processing changes were made 
resulting in a stiffer tube with a higher yield point 


SE 2 








and a higher Rockwell reading. These tubes readily 
take the short radius bend and still give Mr. Parks’ 
desks the extra sturdiness and strength he wanted 
them to have. 


Mr. Parks isn’t his real name, of course, but his 
problem was real. When you havea tubing problem, 
why not do as Mr. Parks did? Call for a Republic 
ELECTRUNITE Tubing Metallurgist. There is no 
charge for his services and no obligation on your 
part for his help. Just let us know when you would 
like to see him—and he'll be there. 


REPUBLIC STEEL CORPORATION 


STEEL AND TUBES DIVISION e CLEVELAND 8, OHIO 
Export Department: Chrysler Building, New York 17, New York 


ELECTRUNITE TUBING 
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Completely Automatic EF Furnace Heats and Quenches 
Aluminum Shapes up to 90 Feet Long. 





furnace to handle any 
product or production 


® Our wide experience in the processing of aluminum, mag- 
nesium and other non-ferrous and ferrous products can save 
you time and money. We build continuous and batch type 
furnaces,— gas fired, oil fired or electric . . . whichever is best 
for your particular requirement — furnished complete with all 
necessary charging, discharging, quenching, special atmos- 
phere and special handling facilities. For long, efficient, 
trouble-free service, let EF engineers work with you on your 
next furnace problem. 














ef Gas-Fired, Oil-Fired and Electric Furnaces 


for any Process, Product or Production 


THE ELECTRIC FURNACE CO. 
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HIGH TENSILE MANGANESE BRONZE 


@ high in strength, toughness and corrosion 
resistance ...... 


@ long time favorite with manufacturers of 
marine fittings ...... 


e@ leaves sand clean and bright—takes a 
mirror-like finish ...... 


@ recognized as the highest quality manga- 
nese bronze available ...... 


AJAX METAL DIVISION 
of H. Kramer & Company 


PHILADELPHIA, 23, PA. 


taee WILSON ST. ot PENNA. R. R. er ~ Chea , S/S 
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thickness range of 0.006 to 0,249, 
inclusive, supplied with sheared, 
or sawed edges. Flat sheet is furnish 
in rectangular form with sheared, gj 
or sawed edges which can be flattens 
by any standard method. Coiled she 
is furnished in rolls with slit eye 


Soldering Booklet Available 


A detailed description of soldey 
and soldering procedures has beens 
sued as a circular by the governmey, 
It covers soft solders, precious meu) 
solders and common brazing solden 
giving properties and instructions ff 
proper use. Circular 492, Solders anj 
Soldering, is available from the \ 
perintendent of Documents, U. § 
Government Printing Office, Was. 
ington 25, D. C. at 15 cents a cop, 


Workability of Magnesium Alloys 
Increased by Lithium Additions 


Recent work at Dow Chemical ( 
has shown that lithium additions o 
3 to 16% increase the workability ol 
magnesium-aluminum, magnesiu- 
zinc and magnesium-aluminum 20 
alloys. These results were reported in 
the Journal of Metals (July, 1950 
by Robert S. Busk, Donald L. Lema 
and John J. Casey. 


They found that magnesium-lit- 
ium-aluminum alloys have hig 
strengths in the hardened state 
companied by extreme brittleness an 
lack of stability on heating at tet 
peratures as low as 180 F. Magne 
sium-lithium-zine alloys are simi 
except that they are less brittle. In cet 
tain magnesium-lithium-aluminu™ 
zinc alloys, however, a combinatio 
of heat treating and cold rolling 
be used to produce stable hig 
strength properties, with good elo 
gation but low toughness. 

Many of the alloys studied 
properties superior to those 0! 
mercial magnesium alloys. The au 
ors point out, however, that p! oblem 
of temperature stability, brittleness 
stress corrosion and low toug)iness ® 
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For FRUEHAUF Trailers... 


|g MUREX. 0! 
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METAL & THERMIT CORPORATION 
100 EAST 42nd STREET * NEW YORK 17, N.Y. 


Newark 
Philadelphia 
Pittsburgh 
Cleveland 

E. Chicago, Ind. 
Minneapolis 

So. San Francisco 
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oo ELECTRODES and M & T a-c welders 

work together to provide economical 
welding in the production of Fruehauf 
trailers. High speed, specially designed 
Murex electrodes for joining light sections 
and sheet metal provide more feet of weld- 
ing per hour. Efficient M & T a-c transform- 
ers reduce idling current to a minimum; as- 
sure lower power costs. 


Prominent fabricators of every type of 
welded equipment, both heavy and light, 
rely on Murex for highest welding quality 
and welding economy. Let us shew you 
what Murex can do. As a starter, write today 
for descriptive bulletins on electrodes, ma- 
chines, accessories. 























By Changing from A STAMPING 


0 a 
aiehial 


POWDER 


PART... 
5% WAS SAVED! 


Previously, it was necessary to blank and pierce sheet stock 
in a progressive die—counterbore the two small holes— 
gang mill the ends—mill the 45° chamfer—each operation 
adding to the scrap loss. 


Now, the part—made by American 
Sintered Alloys, Inc.—is pressed from 
brass powder—sintered—the two small 
holes counterbored—with fewer oper- 
ations and practically ' 
NO scrap loss. SEND FOR 


; , FREE COPY 
Tooling costs were approximately gays. peoust 
the same for either process and 


“Applications and Properties 
the pressed brass : of Nonferrous Powder Parts.” 
powder part functions 








ll Ni PRESENTING: 
equally well in 1. 14 case histories of cost savings. 
all respects. 


2. Properties of the commonly 
used BRASS powders. 





wan 1 Me, 
THE NEW JERSEY ZINC COMPANY 


160 Front Street. New York 7. N.Y 221 N. LaSalle Street. Chicago 1 Iii 


























STAINLESS 


STEEL 
FASTENERS 


Made right... 
Priced right... 
by specialists in stainless! 


See Allmetal first for stock ship- 
ments of stainless machine, set, 
self-tapping, wood screws, nuts, bolts, 
pins, washers, rivets, including Govern- 
ment and “AN” specs. Prompt delivery 

on various types of Phillips Recessed Head 


Screws and specials, too. WRITE FOR CATALOG 49E 





NESsp MANUFACTURERS SINCE 1929 
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Ctetao” SICCHaELE a, 


33 GREENE STREET. NEW YORK I13.N. Y. 











144 

























































News Digest } 


intermediate strengths must be solyg 
prior to further development of the, 
alloys. 


Polarized Light Employed 


Plastic deformation of metals cy 
now be studied by polarized lig 
using a technique developed by D.} 
Woodard, of the National Bureay ¢ 
Standards. Polarized light shows » 
differences in orientation resultig) 
from deformation of fully anneal 
specimens. 

The method, described in Techni. 
cal Report 1433, has been used on} 
on Monel but is expected to find a 
plication in studies of plastic defc:. 
mation in other metals. 


Pressure Welding Investigated 


An investigation of the pressure: 
welding characteristics of copper 
base alloys, carried out by Edwi 
Davis and Eric Holmes, was described 
in the British Journal of the Institu 
of Metals (May, 1950). The stud 
was the result of increasing interes 
in pressure welding which, propeti 
controlled, produces joints superic 
to those of other welding process 

Adopting as the criterion of welt 
ability the minimum deformation tt 
quired to produce maximum joi! 
strength, the copper-base alloys wet 
found to rank in the following orc 
of decreasing weldability: deoxidizt 
copper; 70-30 and 80-20 cupid 
nickel; 93-7 aad 91-9 phospho 
bronze; 85-15 brass; 60-40 bras 
silicon bronze and aluminum bronx 
In the case of aluminum bronze, # 
failures on tensile testing occutftt 
through the weld. 


French Steel Output Increase 


An indication that France is rap!“ 
regaining her position among ™ 
great industrial powers of the wor 
is provided by a recent report on st 
output. | 

During 1949, France produced! 
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It's easier to sell materials, 











parts and finishes in 








Materials & Methods 





For in M&M more than 18,000 paid subscribers 
concentrate on editorial content that deals exclusively 


with the materials problems of product design 











and manufacture. 


In Materials & Methods, your sales messages receive the high-interest readership of 
the largest concentrated materials-specifying audience in the world. More than 
18,000 materials engineering men subscribe to M & M because they want help with 
the materials problems of product design and manufacture. They want your prod- 
uct story if it deals with materials, parts or finishes. 


In the hard goods or product manufacturing industries, the materials-specifying 
function is exercised within 5 Technical Title Groups: 


Technical Management Men « Engineers * Designers 
Metallurgists * Plant Production Men 


Not all the men in the above five groups are engaged in materials engineering. The 
men who do perform the materials engineering function find M & M indispensable. 
It is their sole source of authoritative editorial content devoted exclusively to help- 
ing them solve the materials problems of product design and manufacture. 


You can sell materials, parts and finishes more economically in Materials & Methods 
~—where you buy omly the attention of materials engineering men. 


Materials & Methods 


The Magazine of Materials Engineering 


Ind ustry’s 1 market place 
jor engineering materials, 
parts and finishes. 


monthly meeting place 
© over 18,000 men who 
perform the materials- 
ipectfying function in the 
product manufacturing 
industries. 


A REINHOLD PUBLICATION 
330 West 42nd Street, New York 18, N. Y. 


Philadelphia * Cleveland + Chicago * Dallas 
Los Angeles * San Francisco * Seattle 





PRODUCT MANUFACTURING INDUSTRIES 
served by M&M 


Automotive products and parts 

Aircraft, engines and parts 

Agricultural equipment 

Railway equipment and rolling stock 

Heavy machinery and machine tools 

Light machinery, business machines, 
instruments 

Electrical equi nt and appliances 

Hardware, cae and tools 

Building equipment and products 

Process industries equipment 

Ordnance 

Ships, boats, marine equipment 

Containers 

Fine metalware, jewelry and novelties 
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FOR EXACTING 













*® 


THE THERMAL 


12 East 46th Street 





New York 17, New York 


LABORATORY USE 


VITREOSIL* (Vitreous Silica) laboratory ware 


is o superior replacement for porcelain and 
glass and a satisfactory substitute for plati- 
num in many cases. Greater chemical 
purity and high resistance to heat shock 
as compared to other ceramics and 


num have led to the universal 
stitute for platinum, porcelain and 


cal procedures. 


Standard items of VITREOSIL 


crucibles, evaporating dishes, 
beakers, tubing, etc. 


Large stock enables 
prompt shipment. 


Write for Technical Bulletins giving 
full descriptions, specifications, and prices. 


SYNDICATE, LTD. 


Tel. MU 2-4626 


low initial cost compared to plati- 
adoption of VITREOSIL as a sub- 


other materials in many analyti- 


Laboratory Ware include trans- 
parent, glazed and unglazed 















| Ten Years’ Service & Never Relined at NEWPORT NEWS CO. 


~H 





i TANGENTIAL 
|| FIRING 


Operating Range 


1200 to 2800° F. ; 
ae 
: 


STRAIGHT FACTS on Controlled Atmosphere 
are included in DELAWARE BULLETIN F-1 


Send for your copy today. 


DELAWARE TOOL STEEL CORPORATION 


Wilmington 99, Del 
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Here’s an enthusiastic user that now has five 
Deiaware Furnaces. The first has been in service 
ten years and never required relining. 

Delaware Furnaces are known for economy in 
maintenance as well as fuel. There’s economy, too, 
in that one furnace does every heat treating job on 
every type of steel. Simplified atmosphere control 
assures work free of scale and de-carburization. 

YOU can confidently and economically heat treat in 
your own/shop with the easy-to-operate Delaware 
Furnace. 

INFORMATIVE DATA is in 16-page Bulletin 
F-1. Send for your copy. 


DELAWARE TOOL STEEL CORP, 
WILMINGTON 99 , ~ 
DELAWARE 


DELAWARE 


Controlled Atmosphere 


FURNACES 
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monthly average of 760,000 tons 
crude steel (ingots and castings) aj 
513,000 tons of finished rolled prog. 
ucts. These figures represent increas 
of 26 and 20%, respectively, as com, 
pared with the monthly average {y 
1948, and increases of 46 and 49% 
compared with 1938. France poy 
ranks fourth in world steel prody 
tion, behind the United States, thy 
U.S.S.R. and Great Britain. 


Low Temperatures Improve Aluminuy 


Most of the important properti« 
of aluminum alloys are either ung. 
fected or improved by low servic 
temperatures, a recent report shows. 

A review of the available source 
of data on the mechanical properties 
of aluminum alloys at low temper: 
tures and a summary of the materi 
provided in each source has been pub 
lished by the National Advisory Com- 
mittee for Aeronautics. From this 
data, the authors of Technical Not 
2082, K. O. Bogardus, G. W. Stickle; 
and F. M. Howell, have drawn seven! 
general conclusions regarding alum: 
num alloys used commercially in thi 
country. 

Generally, as 
creases: 

l. Tensile and yield strengths 0 
aluminum alloys increase. This it: 
provement is greater for wrought 
loys than for cast alloys. | 

2. Wrought alloys show improve! 
elongation, while cast alloys shov 
either a slight increase in elongatio 
or no appreciable change. 

3. Reduction of area decreast 
somewhat. 

4. Modulus of elasticity increases 

5. Hardness increases. 

6. Notch sensitivity, as measutt? 
by the usual types of impact tess 
is not adversely affected. 

7. Fatigue strength increases. 


temperature 


Steel Specifications Ready 


ASTM specifications for steel fat 
products, dated March 1950, are 00 
available in a 204-page book. The 
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you want results like this... 


DIVERSEY EVERiTE 


cost and Heat-Scale Remover 


Gears courtesy of 
Gear Specialties, Inc. 
Chicago, tl.) 


Steel Gears—Case History 


PROBLEM: To remove oil, greases and shop dirt 
from gears prior to heat treatment and to descale 
the gears after heat treatment without hydrogen 
embrittlement and with a minimum of dimensional 
change. Complete de-rusting of various iron and 
steel shapes also had to be considered. 


PREVIOUS PROCESS: A highly caustic cleaner for 
the removal of oils and greases. Raw acid for gen- 
eral rust and scale removal. Wire brushing for the 
removal of heat scale and discoloration from gears 
susceptible to hydrogen embrittlement and whose 
dimensional tolerances were very small. 


PRESENT PROCESS: Diversey No. 909 for oil and 


MAIL THIS COUPON FOR 
COMPLETE INFORMATION 





Lo™Y 


HE DIVERSEY CORPORATION 


Metal Industries Department 
1820 Roscoe Street © Chicago 13, Illinois 


In Canada: The Diversey Corporation (Canada) Limited 
100 Adelaide Street West, Toronto, Ontario 


SEPTEMBER, 1950 


grease removal and Diversey Everite for all de- 
scaling and de-rusting operations. 


RESULTS: Diversey No. 909 produced decidedly 
cleaner surfaces than the previously used material 
and did it in less time! The heat treated work con- 
tained no burned oil residues. 


The gears which could not be pickled previously 
due to tendencies for hydrogen embrittlement are 
safely descaled with Diversey Everite. Wire 
brushing operations have been eliminated. No at- 
tack occurs on the gears in spite of the fact that 
prolonged pickling is required to remove the heavy 
scale at the root of the gear teeth. And Everite 
produces brighter surfaces than were previously 
obtainable with any method. 


THE DIVERSEY CORPORATION 
Metal Industries Department 
1820 Roscoe Street, Chicago 13, Illinois 


Gentlemen: 
Please send me complete information on Diversey No. 909 
and Diversey Everite including New Bulletins. 


Name__ avttignbiealiien __Title a 
Company_— awe Sins ~~. 
AER hn dil 

City__- State 
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Ingersoll News iges 


your better source for all three eT? 


1949 Book of ASTM Standard 
Copies can be obtained from 
American Society for Testing Mat. 
rials, 1916 Race St., Philadelphia ; 
at $2.25 each. : 





















































News of Eno ineers 


| Jerome F. Kuzmick has resigned {top 
the position of manager of the Me 
Powder Dept. of Ekstrand & Tholant 
Inc. to become president of Welded Cz. 
bide Tool Co., Inc. In addition to thi 
new post, Mr. Kuzmick is continuing } 
activities in the powder metallurgy fei 
in a consulting capacity, with headquarter 
at 4 Marquette Rd., Upper Montciir 
N. J. 


The election of William F. McConn 
as executive vice president of the Nation 
Tube Co., subsidiary of United States Sted 
Corp., has been announced. H. J. Walla 
succeeds Mr. McConnor as vice presides 
in charge of sales. 


y 





6 





Andrew Liston has been named maw 
ger of the Hydraulic Turbine & Marin 
Products Dept. of The Baldwin Locom- 
tive Works. He formerly served as sais 
manager of this department. 





Two new members were elected to th 
board of directors of E. F. Hough 
& Co. They are D. C. Miner, advertisin 
manager of the Company, and Willen 
K. Barclay, of Stein Bros. & Boyce. 


Hamilton Merrill recently was elect 


president of Manning, Maxwell & Moot, 
Inc. Charles H. Butterfield assumes 
Merrill's former position as vice prftr 
dent in charge of the Consolidated-As 
croft-Hancock Div. 


Carnegie-Illinois Steel Corp. has 
) nounced the promotion of Milton L. We 


| All ave backed by Borg-Warner 








general superintendent of the Gary 5! 
Works of this United States Steel Co! 
subsidiary. Frank A. Kelly succeeds Mr 
Weislogel as plant industrial engine! 

M. W. Sledge has been named 0 * 
place the late E. W. Stephen as manag 


Your inquiries are invited 
of the Belt Sales Dept. of the Goodyt# 
Tire & Rubber Co. H. R. Harris! 


ndersoll si: ovision Tire & Rubber Co. H. Ri Hert 
BORG-WARNER CORPORATION assistant manager. 
310 South Michigan Avenue «+ Chicago 4, Illinois PRODUCTION 


. . 7 «ft 
The election of Francis Thomas as 














Plants: Chicago, Ulinois, New Castle, Indiana, and Kalamazoo, Michigan 
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“We tuned-out habit.itis 
and a new TV sales star 





i 


d from 
Met 
holand 


od Ca. 
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y field 
uarter 
ntclair, 


says Julius Finkel, President, JFD 
Manufacturing Co., Inc., Brooklyn, N.Y. 


““We discovered the TV sales hit of 1950,”’ continues 
Phenolic component ot Mr. Finkel, ‘““when we rang the bell on habit- 


Zon Lightning Arrester molded Se . i af 
ational of Monsanto’s Resinox by thinking in our plant—and engineered a new television 
ag Stee! Teal Molding Company, ° rel . . 

Pala New Haven, Conn.,forJFD ®@ntenna with built-in Lightning Arrester to protect 


Manufacturing Co., Inc., inst li i i vi 
ufa Srosktivn — TV sets against lightning and static charges. 


esident 
The insulating parts of these built-in “‘sales boosters” 
are molded of a new Resinox phenolic material 
made by Monsanto. It combines superior electrical 


properties with excellent moldability and fast curing. 


This is just one of the job-fitted formulations 

in which Resinox is manufactured to contribute 
properties such as low moisture absorption, high 
heat resistance, low dielectric constant and power 
factor. Intricate parts—large or small—are 

molded in fast, mass-production techniques... 

at exceedingly low cost. 
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ejected 
Moott, 
2s Mt 
pres ; , 
jst Resinox is but one of the many Monsanto plastics 


profit-wise manufacturers are using today to 


on ea ae 
et produce better, faster-selling items...at lower cost. 
he fe 4. It will pay you to investigate Monsanto’s broad 
A a range of plastics, MOW. Resinox: Reg. U. 8. Pat. Off. 


MONSANTO CHEMICAL COMPANY, 
Plastics Division, Dept. MMP33, Springfield 2, Mass. 
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Please send me information on Resinox (1); on complete family of 


Mon S ANTO Monsanto Plastics 0 
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SERVING INDUSTRY... WHICH SERVES MANKIND © City, Zone, State 
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STEATITE LOW-LOSS 
INSULATORS 


Efficient at all frequencies. High re- 
sistance to mechanical and thermal 
shock. Available in standard or cus- 
tom shapes. 


HERMETICALLY - SEALED 
TERMINALS 


O berate joleltl (el-sa-mecbelem ills e-leliie-tes 
installation. Provide permanent 
seal. Rugged, immune t 
dling. All types 


» rough han 


ELECTRICAL 
PORCELAIN 


For general electrical use. Unglazed 
white or glazed in white or brown. 
Inexpensive. Available in any shape 
or size. 


WET PROCESS 
PORCELAIN 


Meet all requirements for heavy or 
light duty and high or low voltage 
electrical applications. Highest 
quality 

cola dol oll-ti-Militiold: lelilels Mel Mist 7 - 
products or for prompt estimates 


call or write without ob 1a 


CENERAL 
Semmes ™ 


General CERAMICS 


and STEATITE CORP. 


CEES BEV @Q:N EW TERS EY 


Mokers of STEATITE. TITANATES. ZIRCON PORCELAIN 
FERRAMICS, LIGHT OUTY REFRACTORIES. CHEMICAL 
STONEWARE, IMPERVIOUS GRAPHITE 











News Digest 





president of Orinoco Mining Co., a sub- 
sidiary of the United States Steel Corp., 
has been announced. Mr. Thomas resigned 
as vice president of S. J. Groves & Sons 
in order that he might accept this new 
position. 


Angus G. Sturrock has been appointed 
manager of the Metallurgical Div. of 
Wyckoff Steel Co. His headquarters will 
be located in Chicago. Edsel Bishop, for- 
merly of Carnegie-Illinois Steel Corp., 
joined the Company as metallurgist for 
the Ambridge, Pa., plant, succeeding the 
late Howard M. Smith. 


Carboloy Co., Inc. has named Kenneth 
R. Beardslee president and member of the 
board of directors of the Company. Mr. 
Beardslee, formerly vice president and 
marketing manager for Carboloy, succeeds 
the late Walter G. Robbins. At the same 
time, Eugene F. Wambold, vice president 
in charge of manufacturing, was promoted 
to the newly created post of executive 
vice president in charge of manufacturing, 
engineering, employee and community re- 
lations, and purchasing. He was also ap- 
pointed to the Carboloy board of di- 
rectors. 


R. T. Adams has been promoted by the 
Lima-Hamilton Corp. to the position of 
sales manager for the Hamilton-Kruse 
line of can-making. He succeeds Roland 
H. Johnson, who resigned from Lima- 
Hamilton to join the Standard Knapp 
Div. of Hartford Empire Co. 


Battelle Memorial Institute has an- 
nounced the addition of several members 
to its staff. Charles §. Peet will do research 
on the engineering properties of materials. 
L. L. Marsh, Jr. will be engaged in re- 
search on engineering materials. And 
Wilbur J. Wilson will conduct research 
on nonferrous metals. 


A. W. Sawyer has been promoted to 
the position of assistant to the vice presi- 
dent of The Lincoln Electric Co. He pre- 
viously was in charge of the development 
and production of welding instruction 
aids. 


Phelps Dodge Copper Products Corp. 
has elected Daniel F. McGlinchey a vice 
president of the Corporation. 


Dr. Edwin O. Barstow, vice president of 
The Dow Chemical Co., recently observed 
his 50th anniversary with the Company. 
His association with the Company's mag- 
nesium development has been such that 
he has been referred to as the “father” of 
the American magnesium industry. 


Non-Ferrous Permanent-Mold, Inc. has 
named T. S. Roderick as general manager, 
with headquarters at the Company's offices 
in Mansfield, Ohio. 


George Carleton, Jr. was recently elected 
president of the Nice Ball Bearing Co. Mr. 
Carleton, formerly executive vice presi- 
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WITHSTAND EXTREME TEMPERATURES 
RANGING FROM —160° to +-500° Ff, 


SILICONE RUBBER PARTS play im- 
portant roles in automotive, 
aviation, electrical, refrigera- 
tion, and original equipment 
manufacturing industries be- 
cause they retain desirable rub- 
ber-like properties at tempera- 
tures from -160° to +500’, 


SILICONE RUBBER PARTS resist 
permanent compression, have 
excellent dielectric properties, 
and withstand hot lubricating 
oils, Freon, liquid ammonia, 
sulphur dioxide, ozone, tricresyl 
phosphate, and chlorinated hy- 
drocarbons. 

SILICONE RUBBER PARTS can re- 
place metal constructions forced 
upon design engineers by lim- 
ited thermal stability of organic 
rubbers. Gaskets, diaphragms, 
grommets, washers, sleeves, 
channel, packing, tubing, and 
numerous other molded, ex- 
truded, punched, and lathe-cut 
products can be fabricated from 
Silicone stocks. 

Write today for complete 1 
formation or quotations. 


STALWART 
RUBBER COMPANY 


Specify Stalwart for Qualit) 
Custom Rubber Product 


9165 NORTHFIELD ROAD 


BEDFORD, OHIO 
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NICKEL ALLOYED CAST IRONS can be specified to assure a dense, uniform 
structure of high hardness for wear-resistance, and with well dispersed graphitic 
areas for good anti-frictional properties as well as ready machinability. 








How NICKEL CAST IRONS help machine tool users 


/d down Production Costs 


RING and WEAR in machine tools cause dimen- 
nal changes that make accuracy and output fall 
arply. Then, unit production costs rise... 


Solve this problem by using nickel cast iron for 
uction-hardened and flame-hardened parts of your 
oducts or equipment. 


Records show that nickel cast iron parts make it 
ssible for tools to retain their initial accuracy much 
ger than would similar castings of plain iron. The 
endey 16” x 54” Toolroom Lathe, shown above, is 
it one of scores of examples. 


The Hendey Machine Company, Torrington, Con- 
ticut, found the induction method best for lathe 
a ways that must retain accuracy. Their engineers 
ccify a 14% per cent nickel alloy cast iron, induction- 
tdened to provide a minimum reading of 70 on the 
hore scleroscope (about 500 BHN ). Distortion never 
ceeds 0.012” in a 6-foot length of this nickel cast 


4 and the depth of the hardened skin runs as high 
32” 


NE INTERNATIONAL NICKEL COMPANY, INC. 


TEMBER, 1950 


Nickel in cast iron lowers the critical transformation 
range, thus promoting greater depth of hardness than 
in plain iron, and minimizing distortion. Moreover, 
there is gradual blending of the hardened layer into 
the softer pearlitic interior, whereas in unalloyed iron 
the transition zone is apt to be completely graphitized 
and hence extremely weak. 


Consult us on the use of nickel alloyed irons to 
meet your casting requirements. Send us details of 
your problems today. 





Over the years, International Nickel has accumulated a fund of useful 
information on the properties, treatment, fabrication and performance 
of engineering alloy steels, stainless steels, cast irons, brasses, bronzes, 
nickel silver, cupro-nickel and other alloys containing Nickel. This 
information is yours for the asking. Write for “List A” of available 
publications. 


67 WALL STREET 
NEW YORK 5, N.Y. 
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= satisfaction 


If you area design engin- 
eer seeking success with 
steel components, you 
will find help towards 
your goal on every page 
of this 72 page booklet. 
Write now for “3 Keys to 
Satisfaction”—it is valu- 
able and it is free. 


Climax Molybdenum angen 


500 Fifth Avenue 
New York City 





Please send your 
FREE BOOKLET & 


Company... as - 5 -- ee Bh --- 


Address TREES CLF) ee . eae 
MM 9 @ F20 
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dent, succeeds Walter H. Rossmassler, who 
is retiring. 

Allis-Chalmers Manufacturing Co. has 
named Mert M. York as manager of its 
Boston district office. Mr. York had been 
assigned to the Charlotte, N. C., office 
since joining Allis-Chalmers. 


Mead W. Batchelor has joined the Chase 
Brass & Copper Co., Inc. as works manager 
of the two Chase plants in Cleveland. Mr. 
Batchelor formerly had been an execu- 


tive vice president of the Bridgeport 
Brass Co. 





Vanadium Corp. of America has an- 
nounced the sudden death of Richard G. 
McElwee, manager of its Iron Foundry 
Div. Mr. McElwee had been associated 
with Vanadium for 15 years. 


Nathan Lester, president of the Lester 
Engineering Co. and Lester-Phoenix, Inc., 
died of a heart attack at his home in Cleve- 
land. 


Hanson-Van Winkle-Munning Co. has 
announced the death of Edward Leo Gann, 
well-known as one of the outstanding 
practical electroplating experts of America. 


Andrew Czapak, chief engineer of the 
Volco Brass & Copper Co., died suddenly 
at his home in Elizabeth, N. J. 


News of Companies 





Announcement has been made of the 
formation of the David E. Long Corp., 
with offices located at 220 E. 42 St., New 
York 17. The Company will make and 
sell corrosion-abating materials and sys- 
tems, and offer recommendations that 
will provide practical solutions of specific 
problems. 


For the first time in its 40-odd year 
history, Continental Foundry & Machine 
Co., East Chicago, Ind., has entered com- 
mercial weldery as an adjunct to its steel 
foundry production and manufacture of 
complete rolling mills, heavy machinery, 
and iron and steel rolls. The main purpose 
of the plant will be to produce fabricated 
steel and composite steel casting, and 
steel plate structures to effect economies 
in both weight and cost of intricate as- 
semblies. 


(Continued on page 160) 








































OUT OF CARBON? 


More and more, carbon is being 
considered the ideal material for 
problem parts. 


What other substance resists 
thermal shock? Will not warp? 
Is not wet by molten metal? 
Fabricates easily? Whips undue 
corrosion, friction, and poor ther 
mal conductivity? Carbon has 
all these properties and advat- 
tages. Best of all, it’s available 
at relatively low cost. 


Speer has been manufactur 
ing components for more thai 
50 years, and is equipped t 
mold, extrude, or machine them 
to your specifications. Consult 
Speer if you are faced with 4 
parts problem—there is no ob 
gation. 


@ 
Speer 


ST. MARYS, PENNA, 
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You can 


bank on SMILES Olieel 


at the Pelham Parkway Branch 
The proven low maintenance cost of stainless steel 


of The Bronx Savings Bank was a primary reason for its selection for application 


(Hubert E. Reeves, Architect) = the tga Parkway Branch of The Bronx 
vings Bank. 


In this gem of a neighborhood bank, the stainless 
steel, buffed to a satin finish, gives a pleasing and 
luxurious appearance. 


Stainless steel is also outstanding for its adapt- 
ability to architectural forms for both exterior and 
interior applications, including such a wide variety 
as curtain walls, window frames, grill doors, orna- 
mental trimmings, and even tiny screws. 


To insure the production of consistently high 
grade stainless steel, the use of ferro chromium of 
dependable quality and precise analysis is of prime 
importance. Vancoram Brand Ferro Chromium, 
made by closely controlled processing methods from 
carefully selected raw materials, fills these require- 
ments. Low-carbon grades for the manufacture of 
stainless steel are supplied with a carbon content 
from 0.06% max. to 2.00% max., all containing 
from 67% to 72% chromium. 





If you have a technical problem involving the 
making, treatment, fabrication, properties, or per- 
formance of stainless steel, our metallurgical engi- 
neers will be glad to help you solve it. 
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MAKERS OF ALLOYS 


VANADIUM CORPORATION OF AMERICA CSE, 


IANSx 
SINGEON AVENUE. NEW YORK 17. N.Y. *: DETROIT « CHICAGO « CLEVELAND  « PITTSBURGH ; 
CHEMICALS AND METALS 
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Materials 





Iron e@ Steel 


Special Steels. Allegheny Ludlum Steel 
Corp., 8 pages, illustrated, No. la/1. Prop- 
erties of this company’s stainless, electrical, 
silicon and tool steels, magnetic materials 
and “Carmet” carbide metals. (1) 


Steel Design. Climax Molybdenum Co., 72 
pages. Booklet entitled “3 Keys to Satisfac- 
tion” tells how to combine good design, 
high quality steel and proper treatment for 
best results with steel components. (2) 


Stainless Steels. Peter A. Frasse & Co., Inc., 
No. 5. Technical data on “Resistance to 
Sensitization of Extra Low Carbon Stainless 
Steels.” Gives results of comparative tests 
on types 302, 304, 316, 321, 347 and 304 
ELC steels for corrosion resistance after 
welding. (3) 


Highly Machinable Steel. Jones & Laughlin 
Steel Corp. Booklet describes J & L “E” 
Steel, giving properties, grades and their 
equivalents, and applications. Steel said to 
have high machinability, give better fin- 
ishes and extend tool life. (4) 


Steel Bars. La Salle Steel Co. How Stress- 
proof cold-finished carbon steel bar cuts 
costs because of strength, machinability, 
wearability and minimum warpage. (5) 


Clad Steels. Lukens Steel Co., 68 pages, il- 
lustrated. Compositions, mechanical prop- 
erties, corrosion ratings and applications of 
nickel-clad, stainless-clad, Inconel-clad and 
Monel-clad steels. (6) 


Heat Treatment of Steel. Republic Steel 
Corp., 55 pages, illustrated, No. 540-5M. 
Detailed discussion of the heat treatment 
of steel, giving basic theory and descriptions 
of the important heat treating methods. In- 
cludes mechanical properties of alloy steels 
and data and reference charts. (7) 


Alloy Steel. Joseph T. Ryerson & Son, Inc., 
2 pages. Describes Ledloy, a lead-bearing, 
open-hearth steel that machines from 30 to 
50% faster than the fastest cutting screw 
steel previously available. Has good duc- 
tility, strength and case-hardening quali- 
ties. (8) 


Forging Steels. Timken Roller Bearing Co., 
Steel & Tube Div., 112 pages. Entitled 
“Evaluating the Forgeability of Steels,” 
booklet provides detailed forging data of 
use in design work. (9) 


Alloy Steels. Wheelock-Lovejoy & Co., Inc., 
3 pages. Presents data including composi- 
tion limits, heat treating instructions, phy- 
sical properties, sizes, applications, etc., for 
AISI, Hy-Ten and SAE alloy steels. (10) 
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Nonferrous Metals 


Aluminum and Its Alloys. Aluminum Co. of 
America, 154 pages, illustrated, No. ADS1. 
Comprehensive data on properties of alumi- 
num and its alloys, heat treatment of 
wrought alloys, forms available, alloy cast- 
ings and their design, and various fabricat- 
ing practices. (11) 


Pre-Finished Metals. American Nickeloid 
Co. Data folder on properties, tempers and 
finishes of pre-finished metals available in 
brass, zinc, aluminum, copper and steel 
bases. Specifications listed. (12) 


Low Melting Alloys. Cerro de Pasco Copper 
Corp., 40 Wall St., New York 5, N. Y. 
Loose-leaf binder and informative engin- 
eering literature on Cerro (low tempera- 
ture melting) alloys and special applications 
useful in many phases of manufacturing. 
Free when requested from Cerro de Pasco 
on company letterhead. 


Spring Alloy. Elgin National Watch Co., 
Industrial Products Div., 2 pages. Compo- 
sition and properties of cobalt-chromium- 
base spring alloy, Elgiloy, having high cor- 
rosion, set and fatigue resistance, hardness 
and elasticity. (13) 


Electrical Contact Materials. Fansteel Metal- 
lurgical Corp., 36 pages, illustrated. Funda- 
mental notes on contact design, and proper- 
ties, advantages and principal uses of 
Fansteel electrical contact grades. Also dis- 
cusses assembly methods, including riveting, 
spinning, upsetting, spot and projection 
welding, and brazing. (14) 


Laminated Metals. General Plate Div. of 
Metals & Controls Corp., 4 pages, illus- 
trated, No. la. Characteristics and uses of 
various laminated metals, including precious 
metals overlays and laminated silver con- 
tacts. (15) 


Welding Nickel Alloy. Illium Corp., 4 pages, 
No. 105B. Instructions for metallic arc and 
oxyacetylene gas welding of Ilium, nickel- 
base corrosion resisting alloy. (16) 


Monel Properties. The International Nickel 
Co., 23 pages, illustrated, No. T-4. De- 
tailed engineering properties of “K” and 
“KR” Monels, including physical and 
mechanical properties, temperature effects 
on strength, working characteristics, heat 
treatment, corrosion resistance, mill prod- 
ucts, specifications and applications. (17) 


Electrical Resistance Alloy. The C. O. Jelliff 
Manufacturing Co., 6 pages. Graphical and 
tabular engineering data on Jelliff Alloy 





To obtain literature appearing on these 
pages, please refer to easy-to-use reply 
card on page 157. 











ceramic production. Includes description ¢ 

















1000, a new electrical resistance alloy wig 
outstanding mechanical and electrical] Prop. 
erties. (18) 


Bronze Bearing Material. National Bearing 
Div., American Brake Shoe Co. Descrihs 
physical properties, operating characteristig 
and bar types and sizes of “Tiger” bron, 
bearing material. (19) 


Bronze Bars. Randall Graphite Bearing 
Inc., illustrated, No. 101. Dimensions , 
this company’s complete stock of bored ap 
solid bronze bars for bearing manufactur 
Includes brief specifications and descripticy 
of manufacturing process. (20) 


Aluminum Alloys. Reynolds Metals Co. |) 
pages, illustrated. Gives fabrication inf. 
mation, types of finish, and applicatiog 
and properties of this company’s aluminuy 
alloys. Gives specifications of sheet ani. 
plate, wire, rod and bar, tubing and pip 
structural and extruded forms. (21 


Nonmetallic Materials e Parts 


Porcelain Insulators. The Akron Porcelain 
Co., 6 pages, illustrated. Folder illustrate 
numerous porcelain insulating parts mat 
from unglazed white and gray, glazed, con- 
munication and refractory porcelains. | 
cludes brief description of engineerin 
properties of porcelain. (23 


Felt Samples. American Felt Co., 8 pags 
S.A.E. felt standards and specifications, with 
samples exhibiting 16 different grades 

(24 
Hard Rubber and Plastics. American Hat 
Rubber Co., 60 pages, illustrated. Com 
plete technical data on all grades of Ac 
hard rubber and plastics. (25 


Ceramics. American Lava Corp., 4 pages 
No. 248. Chart of mechanical and electrical 
properties of AlSiMag ceramics. (26 


Rubber Parts. Automotive Rubber Co., lac 
Series of bulletins dealing with the use 
rubber for industrial equipment and pic 
duction parts to give insulation or prevetl 
corrosion. (27 


Glass Fiber Sleeving. Bentley, Harris Mav 
facturing Co., 4 pages. Describes new Fiber 
glas tubing and sleeving with high physic 
and dielectric properties, available at a pic 
compatable to that of ordinary insulation 
Samples included. (28) 


Phenolic Molding Compounds. The Borden 
Co., Chemical Div. Catalog describes wit 
range of Durite phenolic resins said to hav 
high heat-, electrical- and impact-resistan¢ 
Indicates possible modifications availabi 
upon order. (27 


Ceramic Bodies. Centralab Div., Glo 
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Union, Inc., 28 pages, illustrated, No. /*" 
10M. Comprehensive survey of this 1° 


engineering properties of ceramics, dési# 
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formation, allowable tolerances, and indi- 
tes broad scope of ceramic products with 
lata and dimensions. (30) 


orcelain Products. The Colonial Insulator 
0., 12 pages, illustrated. Shows wide range 
»f porcelain products, including insulators, 
orms for dipped rubber goods, kitchen and 
nda fountain appliances, and art products, 

made to customers’ specifications. (31) 


recision Molded Plastics. Consolidated 
olded Products Corp., 8 pages, illustrated. 
Describes this company’s facilities, experi- 
ce and equipment for producing com- 
sression-, transfer- and injection-molded 
plastics. (32) 


lywood. Douglas Fir Plywood Assn., 32 
ges, illustrated. Series of articles show 
ow to use plywood effectively in fixtures, 
displays, posters and signs. (33) 


lastic Resin. Dow Chemical Co., Plastic 
Div., 8 pages, illustrated. Presents complete 
lata on Saran, a plastic resin for injection 
molding. (34) 


lostic News. Durez Plastics & Chemicals, 
nc. Monthly Durez Plastics News presents 
many ideas and applications for plastics 
ers. (35) 


nert Resin. E. I. du Pont de Nemours & 
o., Inc, 12 pages, illustrated. Detailed 
lescription of “Teflon,” highly inert resin 
with zero water-absorption. Lists physical 
properties and indicates use as gaskets and 
packings with detailed design information 
or each application. Includes tables, charts 
and case histories. (36) 


lexible Tubing. Flexible Tubing Corp., 8 
pages, illustrated, No. 5-4. Applications and 
performance data on Spiratube, flexible 
bing for ventilation and materials con- 
eying. (37) 


aminated Thermosetting Plastics. The For- 
mica Co., 16 pages, illustrated, No. 1b/9. 
Descriptions and properties of various For- 
mica grades. Includes glass fibre, silicone, 
hemical-resistant synthetic fibre, totton mat, 
irc-resistant and special punching grades. 

(38) 


Polyvinyl Resin. B. F. Goodrich Chemical 
0. Technical details on Geon, a versatile, 
€at-, weather-, wear- and chemically-resis- 
ant resin available in transparent, trans- 
ucent or opaque forms for a wide variety 


lof uses. (39) 


ellular Rubber. Great American Industries, 
Inc., Rubatex Div., No. RBS-12-49. Catalog 
ndicates gasketing, cushioning, shock-ab- 
sorbing and vibration damping applications 
of Rubatex, a closed cell rubber generally 
Available in sheet form and made from 
‘ther natural or synthetic rubbers. (40) 


Corrosion Resistant Equipment. Haveg Corp., 
No. F-6. Detailed engineering data on 
Haveg, strong, lightweight molded material 
with high corrosion resistance. Includes nu- 
Mefous applications. (41) 


~ Products. McKee Glass Co., 16 pages, 
Mlustrated, No. 12-68. Describes types of 


p| . ——— . 
asses manufactured, their applications and 


Hacilities for large-scale production. Illus- 


ta a : 
t€s numerous products for home and in- 
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dustry, including electrical, laboratory, tele- 
vision and marine equipment. (42) 


Phenolic Resin. Monsanto Chemical Co., 
Plastics Div. Information on Resinox, a 
phenolic resin combining high dielectric 
strength with excellent moldability and 
rapid curing. Enables mass-production of 
intricate, heat resistant parts at low cost. 

(43) 


Electrical Porcelain. National Electrical Man- 
ufacturers’ Assn., 20 pages, illustrated. De- 
tailed information on the composition, 
manufacture and chemical, electrical and 
physical properties of electrical porcelain 
products. (44) 


Laminated Plastic. National Vulcanized 
Fibre Co., 16 pages, illustrated, No. lb/12. 
Physical, electrical, mechanical and chemical 
properties of Phenolite laminated plastic 
sheet, rods, tubing and special shapes. Prop- 
erties of National Vulcanized Fibre also 
listed. (45) 


Refractory Cements. Norton Co., 16 pages, 
No. 863. Properties, selection and applica- 
tion data useful for choosing the appropri- 
ate cement for particular refractory require- 
ments. (46) 


Fabricated Resinous Material. Panelyte Div., 
St. Regis Sales Corp., 8 pages, illustrated. 
Description, properties and uses of Panelyte, 
a paper-, fabric-, fibre-glass- or asbestos-base 
material available in sheets, rods, tubes, 
molded forms and fabricated parts. Indus- 
tries using Panelyte include chemical and 
metal finishing, aviation, radio, automotive, 
textile and marine. Includes specifications. 


(47) 


Nonmetallic Fabricating Services. Rogers 
Corp., Fabricating Div., 8 pages, illustrated. 
Describes this company’s services in custom 
fabricating plastics and fibrous materials. 
Includes design considerations for using 
fibrous materials and lists materials avail- 
able for fabrication. (48) 


Acrylic Molding Powders. Rohm & Haas Co., 
Dept. MM, Washington Sq., Philadelphia 
5, Pa. 16 pages, illustrated. Summary of 
up-to-date information in Plexiglas molding 
powders, giving physical properties and 
suggested applications of specific powders 
to such jobs as molding industrial parts, 
signs and sign letters, household decorations 
and accessories. Free when requested from 
Rohm & Haas on company letterhead. 


Sponge Rubber. Sponge Rubber Products Co., 
12 pages, illustrated. Specifications and de- 
scriptions of products made from Spongex, 
including sheet sponge rubber, die cut 
shapes, cord, tubing, strips, molded forms 
and pad stock. (49) 


Silicone Rubber Parts. Stalwart Rubber Co. 
Complete information on silicone rubber 
parts capable of withstanding extreme tem- 
perature variations, chemical attack by nu- 
merous materials, and permanent compres- 
sion. (50) 


Molded Ceramics. Star Porcelain Co., 15 
pages, illustrated. Technical descriptions 
and specifications for a wide variety of 
molded ceramic products. (51) 


Vitreous Silica Ware. The Thermal Syndi- 
cate, Ltd. Bulletins give description of com- 
plete line of Vitreosil laboratory ware said 
to have greater chemical purity and higher 
resistance to heat shock than other ceramics, 
and a low initial cost compared to platinum. 

(52) 


Rubber Parts. Tyer Rubber Co., 4 pages, 
illustrated, No. lc. Describes design and 
molding service for rubber parts specified 
by industry. (53) 


Carbon Brushes. The United States Graphite 
Co., 40 pages, illustrated, No. B-49. De- 
tailed catalog gives types of brushes; tables 
of their physical characteristics; types of 
connections, shunts and terminals; specifi- 
cation requirements for custom brushes; and 
directions for ordering brushes. Also de- 
scribes plant operations and definitions of 
brush characteristics. (54) 


Polyester Resins. U. S. Rubber Co., Nauga- 
tuck Chemical Div., 18 pages. Detailed 
properties and applications of Vibrins, ther- 
mosetting polyester resins. Fabricating in- 
formation includes details on pressure lami- 
nating and casting. Price schedule included. 


(55) 


Plastics Parts. Watertown Manufacturing 
Co., 44 pages, illustrated. Complete data 
on properties and applications of plastics 
produced by this company. (56) 


Refractory Shapes. Western Gold & Plati- 
num Works, Ceramic Div., 1 page, illus- 
trated, No. 224. Gives physical constants 
and some applications of Wesgo Super 
Refractory, an exceptionally resistant mate- 
rial to thermal shock. Available in stock 
shapes or as specified by customers. (57) 


Fabricated Wood. Woodall Industries, Inc., 
16 pages, illustrated. Facilities for custom 
fabrication of industrial Masonite, versatile 
material that can be used more advan- 
tageously than wood, plywood, sheet metal 
or paper stock boards in many applications. 

(58) 


Metal Parts e Forms 


Aluminum Impact Extrusions. Aluminum Co. 
of America, 2144-J] Gulf Bidg., Pittsburgh 
19, Pa. Full explanation of Alcoa’s impact 
extrusion process showing advantages and 
wide range of possible shapes. Booklet avail- 
able when requested from Alcoa on com- 
pany letterhead. 


Aluminum Parts. Aluminum Goods Manufac- 
turing Co., 56 pages, illustrated. Compre- 
hensive catalog covers this company’s ex- 
tensive facilities for producing aluminum 
parts, the technical services available and a 
wide range of products. (59) 


Stainless Steel Parts. Amplex Manufacturing 
Co. (Div. of Chrysler Corp.), 1 page, illus- 
trated. Describes bearings, finished machine 
parts and permanent filters made from 
Oilite stainless steel. (60) 


Precision Castings. Austenal Laboratories, 
Inc., Microcast Div., 16 pages, illustrated. 
Large variety of applications for Microcast 
precision castings pictured and described. 
Process advantages and design factors dis- 
cussed. (61) 


Heat Exchanger Tubes. The Babcock & Wil- 
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cox Tube Co., 6 pages, illustrated, No. 
TB-329. Specifications, chemical analyses 
and mechanical properties of this company’s 
grades of seamless and welded steel heat 
exchanger and condenser tubing. Includes 
table of size ranges and general application 
data. (62) 


Beryllium Copper Springs. The Beryllium 
Corp. Details on beryllium copper, a cor- 
rosion and fatigue resistant, high elastic 
strength spring material with good forma- 
bility and electrical properties especially 
adaptable for instrument springs. (63) 


Magnesium. Brooks & Perkins, Inc., illus- 
trated. Folder gives table of magnesium 
alloy characteristics, design information, and 
lists this firm’s magnesium products. (64) 


Stainless Tubing. Carpenter Steel Co., Alloy 
Tube Div., 4 pages, illustrated. Physical 
properties, corrosion resistance and available 
sizes of this company’s stainless steel tubing. 


(65) 


Stainless Valves. The Cooper Alloy Foundry 
Co., 48 pages, illustrated. Catalog gives com- 
plete line of this firm’s Cooper Alloy stain- 
less valves, fittings and accessories. Includes 
full design information and drawings. (66) 


Magnesium Die Castings. Doehler-Jarvis 
Corp., 4 pages, illustrated. Describes Doler- 
Mag magnesium die castings, giving phy- 
sical properties, data on weight savings, 
typical applications and numerous advan- 
tages. (67) 


Forgings. Drop Forging Assn., 60 pages, 
illustrated. Booklet entitled “Metal Quality” 
describes economic, engineering and produc- 
tion advantages obtainable through the use 
of forgings. (68) 


Aluminum and Magnesium Casting. Eclipse- 
Pioneer Div. Foundries. “Book of Facts” 
describes modern machines, techniques, and 
testing devices for rapid, economical alu- 
minum and magnesium casting. (69) 


Heat Resistant Castings. Electro-Alloys Div., 
American Brake Shoe Co., 57 pages, illus- 
trated, No T-155. Describes this company’s 
metal fabrication facilities from research to 
final testing. Gives detailed properties of 
Thermalloy and Chemalloy heat, abrasion 
and corrosion resistant alloys, and shows 
numerous applications. (70) 


Investment Castings. Engineered Precision 
Casting Co., 4 pages, illustrated. Describes 
Epco precision investment castings. (71) 


Steel Tubes. Globe Steel Tubes Co., 8 pages, 
illustrated, No. 1la/12. Specifications and 
tolerances for this company’s seamless and 
Gloweld-welded tube and pipe of carbon, 
alloy and stainless steel, and of Globe-iron. 

(72) 


Self-Lubricating Bushings. Graphite Metalliz- 
ing Corp., 8 pages, illustrated, No. 108. 
Characteristics and uses of Graphalloy self- 
lubricating bushings. Clearances, materials 
selection and other design data given. (73) 


Precision Castings. Gray-Syracuse, Inc., 4 
pages, illustrated. Shows various small parts 
precision-cast of brass, bronze, beryllium, 
copper and carbon stainless, tool and high 
temperature steels. (74) 
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Zine Die Castings. Gries Reproducer Corp., 
4 pages, illustrated. Detailed specifications 
of Junior and Senior type GRC rust proof 
and corrosion resistant nonferrous zinc al- 
loy wing nuts and a variety of small zinc 
die castings and injection moldings. (75) 


Beryllium Copper Springs. Instrument Spe- 
cialties Co., 12 pages, illustrated, No. 6. 
Catalog gives advantages and typical ap- 
plications of Micro-Processed beryllium cop- 
per springs and electrical contacts with 
design suggestions and price list. Includes 
properties and hardening information on 
beryllium copper. (76) 


Aluminum Cable. Kaiser Aluminum & 
Chemical Corp. Detailed information on 
physical and electrical properties of Kaiser 
Aluminum ACSR and All-Aluminum Cable. 
Includes tables of available reel sizes. (77) 


Cemented Carbide. Kennametal, Inc., 2 
pages, illustrated, No. 284. Reports high 
temperature performance of tube fabricated 
from Kentanium K140A, new heat resisting, 
cemented titanium-carbide. (78) 


Stainless Castings. Lebanon Steel Foundry. 
Data sheets provide technical information 
on stainless steel castings specifically de- 
signed to meet numerous, highly corrosive 
service conditions. (79) 


Forgings and Pressings. Lenape Hydraulic 
Pressing & Forging Co., 60 pages, illus- 
trated, No. 9-49. Catalog of welding necks, 
manways, curved nozzles and pads and mis- 
cellaneous forged and press-formed parts. 

(80) 


Aluminum Extruded Shapes. Light Metals 
Corp., 6 pages, illustrated. Shows a variety 
of aluminum fabrications and extruded 
shapes, and facilities to produce these shapes 
to meet customers’ specifications. (81) 


Gray Iron Castings. Meehanite Metal Corp., 
8 pages, illustrated, No. 31. One of a 
series of applications and engineering data 
booklets on casting. Shows specific applica- 
tions for Meehanite gray iron castings. (82) 


Powder Metallurgy Glossary. Metal Powder 
Assn., 4 pages, No. 9-50T. Gives a list of 
definitions of terms tentatively set up as 
standards in powder metallurgy and subject 
to annual revision. (83) 


Nonferrous Powder Parts. The New Jersey 
Zinc Co. Booklet entitled “Applications and 
Properties of Nonferrous Powder Parts’’ in- 
cludes 14 case histories showing cost savings 
and properties of commonly used brass 
powders. (84) 


Precision Castings. Ohio Precision Castings, 
Inc., illustrated. Brochure on job study 
demonstrates production savings through 
application of Ohio precision plastic mold 
castings available in brass, bronze, alumi- 
num or beryllium copper. (85) 


Spun Shapes. Phoenix Products Co., Metal 
Spinning Div., 4 pages, illustrated. De- 
scribes Phoenixspun method for producing 
spherical and extra deep-drawn contours in 
various diameters, and in hard metals up 
to %-in. thickness. (86) 


Powdered Metal Parts. Powdered Metal Prod- 
ucts Co. of America. Booklet describes de- 


velopments in powder metallurgy |. 
to new applications for Powdery 
Includes descriptions of copper Alling pry 
ess, permitting economical Production g 
parts previously almost impossible t Mabe 


(8)) 
Stainless Steel Products. ‘ ‘initze 
Products Co., 48 pages, i'sus cated, No 
Catalog gives sizes and 4 ecification, 
large variety of stainless steel products a 
as machine screws, cap screws, nut; ‘al 
and tubing, sanitary fittings and tools 1 
glasses, and bar, plate and sheet stoc 
cludes laboratory corrosion data op , 
merous corrosive materials, (84) 


Spun Parts. Spincraft, Inc., No. 3. Data hyd 
on metal spinning and fabrication, piyj 
useful information for designers and igi 
cating some of the results obtains 
through metal spinning. (89) 


Stainless Steel Castings. The Stainless Fry, 
dry & Engineering Co., 4 pages, illustra) 
Shows a variety of stainless steel Casting 
regulator and valve parts, centrifugal p 

impellers, etc., and includes helpful eng, 
neering data. (99) 


Powder Metal Parts. F. J. Stokes Machiy 
Co., 4 pages, illustrated, Stokes News, Vo 
3, No. 3. Indicates some of the dive 
applications of powder metal parts made i 
this firm’s presses. (9] 


Metal Tubing. Superior Tube Co., No. 3 
Information on round and shaped tbiy 
available in carbon, alloy and stainless steek 
and nickel alloys. Includes specification 
and descriptions of processing. (92 





























Spinning. Roland Teiner Co., Inc., 4 pagy 
illustrated. Describes this company’s fail: 
ties for spinning and sheet metal workix 
of all metals, including stainless steels. (2) 


Seamless Tubing. Tube Reducing Corp, !f 
pages, illustrated, No. R2. Describes Rot 
rite process for manufacturing tubing ¢ 
numerous metals to close tolerances w 
high finishes. Also lists advantages enabliny 
lower costs in machining, and_ indict 


shapes, sizes and forms of tubing available 
(93 


Steel Castings. Unitcast Corp., illustrate 
No. 649-S. Folder indicates this compaty! 
hardness, radiographic, chemical and mic? 
scopic testing facilities for insuring hid 
quality castings. Includes information ® 
aid in receiving quick estimate on # 
casting job. (9 


Coatings @ Finishes 


Metal Coatings. Allied Research Product 
Inc. Describes Iridite chemical coatings tt 
providing colored or bright finishes, pé" 
bases or corrosion resistance for nonfert0 
surfaces. Includes information on additio 
agents for providing bright surfaces {10 
zinc and cadmium plating baths and 
ting agents for efficient pickling. (95 


Clear Lacquer. Maas & Waldstein Co. 
110. Complete details on Dulac Clear U™ 
versal Lacquer No. 462, said to pei 
retention of desirable surface qualitie ° 
most metals, give good adhesion, and af 
out of dust rapidly. (96 
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Hardness Indenter. Erb & Gray Co., 
eS illustrated. Describes MH indenter 
vas microscopic determination of hard- 
of materials through use of diamond 
trator. Indicated uses include hardness 
ng of small parts, wire, heat treated 


0- 


Describes NSL Spec-Power spectrograph 
having three standard type excitation units 


¥ of metals, organic materials and con- affording a discharge specifically suited to 
’ No. 5 nents in heterogeneous materials. Prices the quantitative or qualitative analysis re- 
ations , ‘ed. (148) quired. (153) 


lucts sual 


kness Gage. Ferro Enamel Corp. Folder Radium Radiography. Radium Chemical Co., 


UES, ing . : : ; : 
ols, fy complete details on pocket size thick- 43 pages, illustrated. Detailed instructions 
stock, |, gage, enabling measurement of non- on radiographic inspection of metal parts. 


netic coatings on ferrous surfaces to 


(149) 


Describes theory and advantages of, and 
safety procedures for radium use. Said to 
be especially advantageous for inspection of 


| ON » 
( ¢)immaccuracy of +5%. 


Atmosphere Indicator. Claud S. Gor- ; 
~ a. 2 pages, illustrated. Describes locations unattainable by X-ray apparatus. 
and inh ‘ce which quickly indicates any devia- (154) 
)btainah , from desired furnace atmosphere. Testing Machines. Riehle Testing Machines 


(150) 


rophotometer. Jarrell-Ash Co., No. 1-5. 
ifcations for Jaco projection compara- 
microphotometer, a flexible instrument 


Div., American Machine & Metals, Inc., 8 
pages, illustrated, No. R-99. Brief descrip- 
tions of this company’s universal, impact, 
tension, compression, transverse, torsion and 


(89) 


ess Fo un 
lustrate! 


Casting , hardness testing machines. Includes full line 
dvantages to the spectrog- F g ; 
Punp eae many advantag (1 $1) of precision accessories. (155) 
Tu eng. . ° . . 
(9) meter Controller. Loudon Instruments, Testing Instruments. Steel City Testing Ma- 


chines, Inc., 4 pages, illustrated, No. G1248. 
Data on this company’s hardness, universal, 
transverse, ductility, tensile, compression 
and hydrostatic testing machines includes 
Capacities and dimensions. (156) 


Pyrometer Indicator. Thermo Electric Co., 4 


5 pages, illustrated. Brief description 
Loudon pyrometer controller for precise 
hperature control without a chart record. 
such apparatus as heat treating equip- 
t, die casting machines, and tinning 
i galvanizing pots. Includes operating 


Machine 
ews, Vo, 
2 diverg 

made jg 

(9) 


No. 3] nciples, description of unit, case and pages, No. 25. Technical features and prices 
d tubiglessories, and specifications. (152) of several models of pyrometer indicators 
ESS steel ; ari 
— ctrograph. National Spectrographic Lab- for various temperature ranges. (157) 


tories, Inc., 4 pages, illustrated, No. 300. Control Instrument. Wheelco Instruments 


(92 
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Co., 2 pages, illustrated, No. PO-1. De- 
scribes Wheelco Potentiotrol, sensitive elec- 
tronic instrument affording close control of 
such conditions as temperature, speed, pres- 
sure and amperes. Includes specifications 
and price list. (158) 


Hardness Tester. Wilson Mechanical Instru- 
ment Co., Inc. Information on Tukon 
Testers for micro-indentation hardness test- 
ing. Three models cover full range from 
micro to macro hardness testing, using 
loads from one gram to 50,000 grams. 

(159) 


General 





Powder Metal Presses. Kux Machine Co., 
illustrated. Catalog describes complete line 
of machinery for manufacturing wide va- 
riety of powder metal parts automatically 
and accurately. (160) 


Chain and Belt Conveyors. Michigan Steel 
Casting Co., 8 pages, illustrated, No. 1-B. 
Bulletin describes and lists capacities of 
Misco rivetless chain conveyors and Wood- 
man belt conveyors at elevated temperatures. 


(161) 
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strated, 
many This 12 page booklet 
d mia just published is 
ng hip filled with informa- 
age tion about cleaning 
on aij ° : 

(04 Aluminum prior to 

finishing. Frosting, 

stripping and bur- 
nishing processes 
are described. 
Alloys of Alu- 
minum and 
solvent clean- 
ing are in- 
cluded. 
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You Saw it Described 
oo in MATERIALS & METHODS 


June issue page 123 


Send for it— 
It's FREE 
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Here is another example in SAE 4615 
steel of how high costs and machin- 
ing difficulties can be easily over- 
come by Precision Investment Cast- 


ing. 


Note the machining difficulties of 
the uneven cross-sections, the milling 
and forming operations that are nec- 
essary as a fully machined part. 


How simple it is to take a Precision 
Casting, make a couple of light fin- 
ishing cuts and heat treat. 


Have you a problem where we can 
help you? 


Please use the coupon. 


GRAY-SYRACUSE 
aE. 


107 WN. Franklin St., Syracuse 4, WN. Y. 


Small precision castings of ferrous 
and non-ferrous alloys. 


| GRAY-SYRACUSE, INC. 
| 107 N. Franklin Street 
: Syracuse 4, N.Y. Dept. “A” 


Please send me literature on Precision 
| Investment Castings. 
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News Digest 


The C. H. Dzxtton Co., Kalamazoo, 
Mich., and Hapman Conveyors, Inc., 
Detroit, have merged under the new name 
of Hapman-Dutton Co. In the reorganiza- 
tion, Henry W. Hapman was elected 
president and general manager, while 
Robert J. Brown became vice president, 
assistant general manager and treasurer. 


A new open hearth shop will be built 
by Inland Steel Co. at its Indiana Harbor 
Works in East Chicago, Ind. The new 
facilities should be completed early in 
1952, and will increase Inland’s steel 
making capacity from its present rating of 
3,750,000 tons to 4,500,000 net tons of 
ingots annually. 


Sprague Electric Co., North Adams, 
Mass., and Philips Industries, Inc., Hart- 
ford, Conn., have announced the forma- 
tion of a new company, Ferroxcube Corp. 
of America, with headquarters to be lo- 
cated at 50 E. 41 St., New York City. It 
is expected that production quantities of 
Ferroxcube, a new ferro-magnetic ferrite 
particularly useful as a core material in 
high frequency coils and transformers, 
will be available this month. Officers of 
the new corporation include the follow- 
ing: Robert C. Sprague, president; John 
P. Adams, vice president in charge of 
sales; and T. James Reed, manager of the 
factory, located at Saugerties, N. Y. 


Plans to increase steel production of 
the Carnegie-Illinois Steel Corp., a sub- 
sidiary of United States Steel Corp., Chi- 
cago 90, have been announced. Two coke 
oven batteries at the Gary Steel Works 
are to be rebuilt, while the stainless steel 
facilities at the Gary Sheet & Tin Mill 
are to be revamped. It was also stated 
that 700,000 more tons of ingots will 
be produced after a new mill is con- 
structed in 1951 by Carnegie-Illinois 
near Trenton, N. J. 


Welded Carbide Tool Co., Inc., Clifton, 
N. J., has just completed setting up 
facilities for the production of carbide 
powders, tools and dies by a new process. 
A new line of tools and dies will be an- 
nounced soon. Welded Carbide has also 
inaugurated a die reclaiming service, 
wherein used drawing dies may be turned 
in and rebuilt so that they can be used 
again for the original job. 


Young America Films, Inc., New York 
17, has released a filmstrip entitled “How 
We Get Our Plastics’, made with the 
cooperation of the Society of the Plastics 
Industry. The filmstrip is available in 
black and white for $3.50. Further infor- 
mation may be obtained by writing direct 
to Young America Films, Inc., 18 E. 
41 St., New York 17. 


Allis-Chalmers Manufacturing Co., Mil- 
waukee, has entered into a non-exclusive 


















TEFLON! 


The Plastic that’s— 
® Chemically Inert 
® Mechanically Tough 
® Heat-Resistant 
® Extremely Anti-hesive 















































Non-corroding, non-contaminating T,, 
was first spotted by USG as a revolution, 
gasketing and _ pac 
material; we have alway 
been foremost prodys 
of Teflon gaskets , 
, packings— solid jackess 
impregnated, molded, machined, or cp 
bined with metals and other materials 


Next came utilization of Teflon’s par, 
slipperiness-—-for bakery rolls, ink tolle 
many other applications. 

USG Teflon rollers cut . 
costs because they resist A al 
sticking, withstand heat, 

can’t be wetted, are 
chemical-proof and easily cleaned. 


Throughout industry, materials men g 
finding Teflon’s unique combinatiy 


lid 


of properties the ansy 
to tough problems. [ef 
expansion joints for cq 
rosion-proof piping sy 
tems, Teflon diaphragn 
pump cups, stopcocks, nozzles, Teflon ins 
lators for high-frequency electrical equ 
ment are just a few successful applicatic 
of Teflon fabricated by USG. 


Teflon Stock and Fabricated Park 


Sheets Pr, 
Cyliaders oy = 4 
Rods 4, 
Tubing aX ‘ 4 V4, 
Bars seers | 


on 


Any quantity, immediate delivery, i 
the country’s most complete selection @ 
Teflon stock. From our Teflon stock yo 
can easily form parts needed, or if stancit 
stock shapes and sizes are unsuitable, we! 
mold special shapes or produce variatds 
of stock sizes. We also supply fini hed m Mid 
or machined parts exactly to your specifcatim 


Teflon Products Divisio! 


UNITED 
STATES 
GASKET 


COMPANY 


656 N. 10th St. 
Camden, New Jersé) 
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Take time out to consider 
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Write for our list of 


FREE 
MOTION PICTURES 


The Allegheny Ludlum 
film library consists of a 
dozen or more lively, in- 
teresting motion pictures 
on the making and use of 
special steels—produced 
with sound and most in 
full color... just right 
for showing to company 
or business groups, tech- 
nical meetings, etc. Films 
are loaned to you on re- 
quest, without charge. 
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E don’t know, of course, 

whether your personal interest 
in Allegheny Metal would be that of a 
builder and seller of equipment—or 
a buyer and user. 

But we do know you're interested in 
your own sales and profits. That means 
you’re interested in ways to Cut costs; 
to increase operating efficiency; to 
reduce maintenance and depreciation; 
to improve quality, add sales appeal, 
etc. And we also know that Allegheny 
Stainless Steel can secure some of 
these benefits for you—perhaps all of 
them—if you'll take the time and 
trouble to check up. 

We'll invest the services of our 
Technical Staff along with your en- 
gineers and designers any time. Make 
use of Allegheny Metal’s great prop- 
erties of timeless strength, service life, 
cleanliness and good looks . . . /et us 
help you to make them pay. 


what Stainless Steel will do for you 


—then call us in to help! 
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CASTLETON-ON-HUDSON, NEW YORK 








agreement with the Picker X-Ray Corp., 
New York City, covering the sales and 
service of Allis-Chalmers’ betatrons for 
both medical and industrial applications. 


Production of plastics has commenced 
at the new Kalamazoo, Mich., plant of 
the Panelyte Div. of St. Regis Paper Co., 
New York 17. Operations are expected to 
reach capacity levels by September. 


Detecto Scales, Inc., Brooklyn, N. Y., 
announces that the following representa- 
tives have been appointed in the Detecto- 
Gram Industrial Div.: Anchor St. Louis 
Scale Co., St. Louis, Mo.; Patterson Scale 
& Equipment Co., Jacksonville, Fla.; C. H. 
Vilm, Denver, Colo.; and R. W. Hooker, 
Phoenix, Ariz. 


A new and fully equipped grinding 
school has been established by Norton Co., 
Worcester 6, Mass. Known as the “Norton 
School of Grinding”, the school offers both 
the theoretical and the practical approaches 
to the uses of abrasives and the art of 
grinding. Basically, the school is designed 
to teach the practical application of grind- 
ing and allied abrasive processes to the 
company’s own sales trainees and plant 
supervisory personnel, to its distributor 
salesmen (both domestic and foreign), to 
customer personnel, and to instructors in 
grinding from engineering, trade and voca- 
tional schools. 


United States Gasket Co., Camden, 
162 


FREE! Send for Folder 50G for full information 


Arti Cobrosive 


Metal Products Co., Inc. 
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N. J., has appointed W. S. Shamban & 
Co., Los Angeles, as its exclusive represen- 
tative for the state of California, offering 


a complete line of gaskets and packing 
products, including ‘““Chemiseal” TEFLON. 


News of Societies 





The Gray Iron Founders’ Society an- 
nounces the establishment of an industry- 
wide contest to determine the most signi- 
ficant and outstanding example of where 
foundry engineers have redesigned a part 
or component for production as a casting 
in place of some other type of construc- 
tion. All members of the gray iron foun- 
dry industry are invited to participate. 


Dr. John T. Rettaliata, dean of engi- 
neering at the Illinois Institute of Tech- 
nology, has been named vice president of 
the American Society of Mechanical En- 
gineers. 


The American Society for Testing Ma- 
terials awarded Honorary Memberships to 
six long-time members of the Society, 
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| Thomas G. Stitt, chief inspecting engines 
| Pittsburgh Steel Co.; T. Smith Taylg 
| United States Testing Co., Inc.; Percy 
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who had given especially meritos! 
service to it and who were of outstand 
eminence in the field of engines 
materials. They included Phaon H. By 
Wilson C. Hanna, Dean Harvey, p 
Hubbard, Robert Job and Henry §. 


Award of Merit was presented to » 
men, in recognition of outstanding gy 
ice to the Society, particularly 
technical lines and in the technical 
mittees. Those honored included Alf 
P. S. Bellis (retired), formerly cj 
electrical engineer, John A. Roeblis 
Sons Co.; Harold F. Dodge, quality 
sults engineer, Bell Telephone Lgly 
tories, Inc.; Alan Wade Dow, consults 
engineer; Howard P. Ferguson, ch 
Refinery Control Div., Manufactus 
Dept., Standard Oil Co. (Ohio): Dani 
W. Kessler, chief of the Building Sq 
Section, National Bureau of Standay 


Walker (retired), formerly chief of 4 
Chemistry Div., National Bureau { 
Standards; and LeRoy L. Wyman, reseati 
metallurgist, Knolls Atomic Power La 
ratory, General Electric Co. 


Harrison D. Goodman and William 
Thompson have both been appointed | 
structors in mechanical engineering at 
Illinois Institute of Technology. 


The Spirit of St. Louis Medal of & 
American Society of Mechanical Engine 
was awarded to Reinout P. Kroon, eng 
neering manager of the Aviation Gas Tu 
bine Div. of Westinghouse Electric Cop 
“for leadership in the development of i 
first American design of a turbo-jet powd 
plant for aviation service’. At the sal 
time, Harry Igor Ansoff, associate mati 
matician with the Rand Corp., receit 
the A.S.M.E.’s Spirit of St. Louis Juni 
Award for the best paper on an aeronatl 
cal engineering subject by a junior mem 
ber of the Society. The medal and $5! 
junior award are presented simultaneous} 
at three-year intervals, 


Dr. John Ray Dunning—professor ° 
physics, scientific director of Columbi 
University’s new cyclotron, and a pion 
in atomic research—has been appoint! 
dean of the School of Engineering * 
Columbia. Dr. Dunning succeeds Dea! 
James K. Finch, who is retiring from ™ 
post due to the age-limit retirement po!" 
but who will continue to teach, resumitt 
the chair of the Renwick Professot ® 
Civil Engineering, which he formerly he! 


Dr. Rolston L. Bond, technica! direct 
of the Butadiene Div. of Cities se" 
Refining Corp., has been named assis 
chairman of the Chemistry & Chem 
Engineering Dept. at the Armour Rese#” 
Foundation of the Illinois Insti 
Technology. 


MATERIALS & METHO! 
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and Products made with LAMINAC Laminating Resins 


raneous 


Here’s what Laminac Resins can put into products by way of special performance features: 
STRENGTH AND LIGHT...Commercial signs made with Laminac Resins are so translucent 
that one electric bulb illuminates them brilliantly. Because of Laminac’s superior strength, the seller 
fully guarantees them against breakage under normal use. 
LIGHTNESS AND STRENGTH... Five times lighter than 
one made of iron, and 35,000 times as large as a baseball, © 
ew Westinghouse photometer meets all requirements 
for strength, ease of handling and maintaining, 
ease and economy of production. AMERICAN Gyanamid company 
\MINA AND LIGHTING .. . Street lamp reflectors shed 
light on the toughness and durability of Lammvac Resins. 
They offer all kinds of resistance to all kinds of 
weather, corrosion, and small-boy mischief. 


PLASTICS DEPARTMENT 
34-M ROCKEFELLER PLAZA, NEW YORK 2, N. Y. 


In Canada: NortH AMERICAN CYANAMID LIMITED, 
Royal Bank Building, Toronto, Ontario, Canada 
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RECIPROCATING, CONTROLLED ATMOSPHERE FURNACES 
SUITED TO WIDE RANGE OF GENERAL AND ATMOSPHERE WORK 


VERSATILE. A.G.F. Reciprocating Furnaces are suited to continuous clean hardening, 
annealing, normalizing, case-hardening by the patented Ni-Carb process, etc. Work 
treated in the same furnace may range from extremely small light springs, stampings, 
drop forgings, etc. up to quite large and heavy pieces. 


THE RECIPROCATING MUFFLE advances work through the heat by its own momentum. 
Heat losses and maintenance problems are reduced to a minimum by the complete 
elimination of conveying mechanism from the heating chamber. There is no traveling 
belt to be a'ternately heated and cooled—only work enters and leaves the furnace. 


Write for Bulletin 815-AB today. 


SMH AMERICAN GAS FURNACE CO. 


ve 
142 SPRING STREET e+ ELIZABETH, N. J. 


WRITE FOR ees 


FREE 
fastener 
catalog 


SAW 
a7 


























A complete, comprehensive handbook on cold-headed nails, rivets, 
screws and other special fasteners. Check on ways to improve your 
assembly cost-wise, appearance-wise and from a standpoint of moxi- 
mum effectiveness at minimum cost. One hundred years of experience 
are at your service. Write for price quotations or for suggestions on 


the redesigning of your present assembly. 


* JOHN HASSALL, INC. s.2°° 
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K REVIEW 


aterials Design 


THE INELASTIC BEHAVIOR OF ENGINE 
ING MATERIALS AND STRUCTURES. 
Alfred M. Freudenthal. Published by J 
Wiley & Sons, Inc., New York 16, N.Y 
1950. Cloth, 534 by 8% in., 587 pag 
Price $7.50. 

In the preface to this book, the auth 
points out that most of our knowledge q 
cerning the mechanical behavior of eng 
neering materials is derived essentially frog 
phenomenological (large scale) obseng 
tions. As materials and service conditioy 
become more complex, the volume of 
perimental work required to provide t¥ 
empirical “laws” needed in design is} 
coming unwieldy. 

The most effective remedy for this a 
dition, the author believes, would be te 
development of a more fundamental g 
proach to materials research—an approx 
based on the analysis of underlying unifyin 
principles. These unifying principles 
the laws governing the formation of matte 
from particles and larger structural element 
at different levels of aggregation. 

In this book, therefore, the author # 
tempts to present an integrated picture d 
the response of materials to applied for 
through a combination of structural (phys 
cal) and phenomenological (engineerin 
approaches. 

An introductory part discusses the pw 
pose of the study of mechanical behave 
and basic concepts and definitions. Parts! 
and B develop the structural and phenot 
enological framework of the mechanic ¢ 
inelastic behavior of engineering material 
Part C deals with specific problems o! * 
elasticity, with design of structures and m 
chine parts under various conditions, 4 
with mechanical testing. 

Intended primarily as a textbook i 
graduate engineering students, the 
should also be useful to researchers 
designets. 


























Other New Books 


se Freqvency Inpuction HEatTIN 
DITION By Frank W. Curtis. | 
McGraw-Hill Book Co., New York 
1950. Cloth, 53% x 8% in., 389 pages 


A practical explanation of an increasing! 

technique of applying heat in the p! 

metal parts. Included is a comprehensive 49%” 
eo firtit 


of coil design and timely new material 
designs. 


Ts acencets & METHOD! 





SUPERINTENDENT REPORTS: 


“5 YEARS OF HARD USE 
AND NOT A CENT FOR MAINTENANCE” 


on these slow-cooling pits made of Lumnite* Refractory Concrete 
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appro 
2 unifying 
‘iples 
of matte Nine slow-cooling pits in McKees Rocks, Pa., plant of Carnegie-illinois Steel Cor- 
| element poration show how monolithic Lumnite Refractory Concrete is used to resist wear 
and tear at high temperatures. Pits are 14’ x 14’ x 6’, inside dimensions. Walls 

uthor # taper 12” to 20” thick, top to bottom. Built by Rust Furnace Co., Pittsburgh, Pa. 
ope Absorbing sudden thermal shocks as red-hot rail- Refractory concrete can be placed by unskilled labor. 
al ( phys: road car axles (often up to 1600°F.) are lowered into No fitting or trimming of small units, no daubing 
ineering them — constantly battered as the heavy axles are with mortar. Reinforcing rail-sections are easily 
. J charged and unloaded —these slow-cooling pits have built in. 
shall required no maintenance in five years. Lumnite is ‘‘the adaptable refractory” because, 
. Parts f An unusual case? Not at all. It’s typical of many with selected aggregates, it can be cast into any 
phenos in our files. And the reason is: concrete pits made size, shape or thickness. This speeds construction. 
aor , with Lumnite calcium-aluminate cement and fire- And when repairs are necessary, they can be made 
ae brick grog are heat-resisting and jointless. The | quickly since Lumnite reaches full strength in 24 
and mae vefractory properties protect against high tempera- hours. 
ions, afi tures; the monolithic walls replace hundreds of Send for further information on time- and money- 

- small construction units with vulnerable edges and saving Lumnite Cement. Write to Universal Atlas 
0 joints which can work loose. Cement Company (United States Steel Corporation 


he DOOs 


hers an 


Construction costs are lowered, too. Lumnite Subsidiary), 100 Park Avenue, New York 17, N.Y. 
SPECIFY CASTABLE REFRACTORIES MADE WITH LUMNITE 


UNITE” is the registered trade mark of the calcium-aluminate cement manufactured by Universal Atlas Cement Company. 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, CORROSION-RESISTANT, INSULATING, OVERNIGHT 
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